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INTRODUCTION 


The first volume of the Wealth of India—a Dictionary of Indian Raw Materials and In- 
dustrial Products—was published towards the beginning of 1949 and was warmly received in 
scientific circles both in India and abroad. The reviews in the leading scientific periodicals 
of the world commended the plan of the work and the manner in which it had been carried 
out. These indications of appreciation have been a source of encouragement to those en- 
gaged in the work of compiling the Dictionary. 

The phenomenal progress both in scientific research and its application during the past 
half a century, and the voluminous literature which has accumulated and which has to be 
studied in order to assess the information available on any individual entry in the Dictionary, 
necessarily impose a limit to the extent of speeding up its compilation. The direction of the 
Editorial Committee, that a critical resumé of literature—economic, scientific and statistical — 
should be attempted, had to be borne in mind, and articles had to be prepared in a manner 
which will be of interest to the cultured reader and provide guidance to the sources of detailed 
information on the natural resources. These requirements call for constant vigilance and 
circumspection, and many articles had to be referred to specialists for scrutiny and opinion. 

The volume follows in the main, the pattern of the first volume. <A noticeable departure 
is in respect of illustrations ; a large number of line drawings, graphs, and charts have been 
included in addition to colour plates and mono-colour halftones. 

The following articles have been received from external contributors for this volume: 
Camellia (Dr. P. H. Carpenter), Cochineal (The late Dr. N. C. Chatterjee), Cocos (Dr. Reginald 
Child), Copper Ores (Dr. J. A. Dunn), Corchorus (Indian Central Jute Committee), Clays 
(Dr. M. L. Misra), Lemongrass oil (Drs. K. S. Moudgill and N. S. Varier), Cinnamomum and 
Curcuma zedoaria (Shri K. S. Murti and Shri C. R. Moosad), Citrus (Shri K. C. Naik), Claviceps 
(Dr. G. W. Padwick), Chromite (Shri B. Rama Rao), Coal (Prof. S. K. Roy), Crotalaria 
juncea (Shri T. S. Sabnis), and Coffea (The Department of Agriculture, Mysore). These 
contributions have been suitably modified to conform. to the requirements of the Dictionary. 
The Chief Editor is grateful to the authors of these contributions, and to Prof. M. L. Bhatia 
of the Delhi University, who has rendered invaluable help by scrutinising articles relating 
to animal products. 

Grateful acknowledgement is here made to the co-operation which has been extended to 
this work by several institutions, Government departments and individual scientists both 
in India and abroad. The sources of information have been numerous, and it is impossible 
to thank every one individually. The Chief Editor hesitates to make particular mention of 
any one, as every one whom he`approached has been equally responsive. This abundance 
of goodwill for this undertaking is in itself a good augury for its future progress. 

The Chief Editor desires to express his gratitude to Dr. Shanti Swarup Bhatnagar in 
particular and to each of the other members of the Editorial Committee for invaluable help, 
guidance, and criticism, throughout the course of its compilation. 

Thanks are due to the authorities of the Government Press, New Delhi, for the neat 
‘execution of the printing. But for their willing assistance, the printing of this volume would 
lave been rendered difficult. 

The Chief Editor desires to place on record his grateful appreciation of the unstinted 
labour and loyal co-operation of his colleagues and staff. 

Suggestions for improvement will be gratefully received and made use of in subsequent 


~volumes. 
20, Pusa Road, 


Karolbagh, New Delhi-5. B. N. SASTRI, 
November, 1950. Chief Editor. 
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C 


Cabbage — see Brassica 
Cabbage rose — see Rosa 


Cacao — see Theobroma 


CACCINEA Savi (Boraginaceae) 

D.E.P., III, 201; Chopra, 469; Kirt. & Basu, III, 
1700. 

A genus of about 10 species of herbs distributed 
in central and western Asia. C. glauca Savi, a 
perennial fleshy herb of Iran and Baluchistan, is 
sold in the Indian market as Gaozaban. It 
possesses alterative, tonic, diuretic and demul- 
cent properties and is used in syphilis and 
rheumatism. Under the same trade name, 
Gaozaban, a few other herbs are also sold in the 
Indian bazaar, e.g. Trichodesma indicum R. Br., 
Anisomeles malabarica R. Br., A. indica Kuntze, 
Onosma bracteata Wall, and Macrotomia ben- 
thamii DC. 


CADABA Forsk. (Capparidaceae) 
A genus of about 22 species of shrubs, distri- 
buted in the tropics of the old world. About 3 


species are found in India. 


C. farinosa Forsk. syn. C. indica Lam. 
D.E.P., II, 3; Fl. Br. Ind., I, 172. 


Hinvi—Kodhab; Tam.—Kattagatti, vili; TEL.— 
Adamorinika; Mar.—Kattakatti; Kan—Chega- 
viche. 


Bomsay—Habab; Mapras—Viludi. 

A species occurring in the Punjab, Rajputana, 
Central India and the dry districts of the 
N. Circars, Deccan and Karnatak. Its roots and 
leaves are anthelmintic and deobstruent, and are 
prescribed as decoction in uterine obstructions 
(Kirt. & Basu, I, 194). The leaves are also used 
as poultice for sores (Cameron, 9). An alkaloid 
is reported to be present in the leaves 
(Wehmer, I, 391). 


C. trifoliata (Roxb.) Wight & Arn. 

Fl. Br. Ind., I, 172. 

Sans.—Balaya; Tam—Manudukkurundu, viluti; 
TEL.—Chekonadi. 

A species distributed in Karnatak and Ceylon. 
The roots and leaves are considered to be purga- 
tive, anthelmintic, emmenagogue and _ antiphlo- 


'gistic, and are used internally and externally for 


rheumatic joints. The leaves are employed in 
the preparation of medicated oils (Caius, J. 
Bombay nat. Hist. Soc., 1939, 14, 123; Rama Rao, 
18). 


CADMIUM 

Cadmium is present in very limited amounts 
in the known cadmium deposits of the world. It 
occurs in small quantities (0-4% or less) in zine 
ores. It is commonly found in nature as the 
sulphide mineral, Greenockite (CdS; Cd, 77-81%; 
sp. gr., 4:9; H., 3—3-5), which has an orange- 
yellow colour and streak, and is usually associat- 
ed with zinc ores over which it forms an earthy 
coating. Greenockite is, however, a rare mineral 
and is nowhere mined separately. 

In India, cadmium in minute quantities 
has been found in the zine ore of Darabi 
(83°5’ : 74°55’7”), in the Anji valley of Kashmir: 
State. The zinc ore (Zine blende) occurs in veins 
on the hill, and in huge blocks or smaller lumps 
in the Darabi Khad and near its junction with 
Anji river. Small specks of lemon-yellow 
colour, probably of greenockite, occur sparingly 
in zine blende. The zinc ore is remarkably 
free from iron impurity. An analysis of the ore 
showed the following composition: zine, 67-52; 
sulphur, 31-21; cadmium, 0-174; iron, 0-87; copper, 
0-064; insoluble residue, 0-13% (Middlemiss, 
Miner. Surv. Rep., Jammu & Kashmir, 1929, 34). 


Most of the world’s production of cadmium is 
obtained as a by-product in the electrolytic 
refining of zinc. Other sour¢es from which the 
metal is obtained as a by-product are: flue dust 
from the roasting of zinc blende; blue powder or 
zinc dust from the distillation of zinc; tank 
residues from the manufacture of lithopone; 
electrolyte from the electrolytic refining of lead; 
and fumes from blast furnaces smelting ores of 
lead and copper associated with zinc minerals. 

The greater part of cadmium was being 
obtained so far from the first portions of the 
distillate during the reduction of cadmiferous 
zinc ores. Due to the greater volatility of cad- 
mium as compared with zinc, the first fraction 
distilling over is rich in cadmium. This is 
collected, mixed with coke and redistilled at red 
heat (800°), when cadmium containing but little 
zinc distils over. It is further purified by 
distilling in vacuo. 
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CADMIUM 


7 The bulk of cadmium is now obtained as a by- 
product during the treatment of zinc ores. In 
this process zine ore concentrates are roasted and 
leached with sulphuric acid. The solution is 
heated to 80° and zinc dust added to precipitate 
cadmium which is obtained as a spongy mass. 
À The cadmium so obtained is deposited electro- 
lytically on aluminium or cadmium cathode, 
using ferrosilicon as anode (Thorpe, II, 191; 
Bray, 67). 

Cadmium is a brilliant, bluish-white, malleable 
and ductile metal (sp. gr., 8-6; m.p., 320°; b.p., 
767°). More than 85% of cadmium is used for 
electro-plating. It is also used in fusible alloys 
for fire-extinguishers, and in bearing-metal alloys 
for high-speed internal combustion engines. 
Copper-cadmium alloys possess high resistance to 
abrasion and are employed in the manufacture 
of electric transmission wires. Cadmium has 
been used as a substitute for tin in solders and 
lead-cadmium solders are found to possess better 
strength than lead-tin solders. Some dental 
amalgams contain cadmium. Cadmium is used as 
) a very thin protective covering for other metals. 
J It is applied by electro-plating or spraying. 
ff ‘Cadmium compounds find use in photo- 
ghaphic materials, electric cells and in the 
paint and glass industries. Cadmium pigments 
vary in colour from brilliant golden-yellow ,to 
orange-red and reddish-brown. Being highly 
j resistant to weathering agencies, cadmium paints 
Ei ‘have found use in the painting of railway car- 
riages. Cadmium-zine sulphide is an important 
phosphor for luminizing maps and aircraft dials. 
The world’s production of cadmium in 1944 was 
about 5,800 tons (excluding that from Belgium, 
U.S.S.R. and S.W. Africa), the chief cadmium 
producing countries being United States, Mexico, 
Canada, Australia, Germany, Belgium, United 
Kingdom, Poland and Norway (Miner. Ind. Brit. 
Emp., 1938-44, 53). The world’s production of 
the metal is more than enough to supply the 
limited demand for cadmium and its compounds. 

Cadmium has not been produced in India. 


_ CAESALPINIA Linn. (Leguminosae) 
A genus of about 150 species of lianes and 
es, distributed in the tropical and sub-tropical 
ms. Ten pedes occur in India. A number 
aese provide tanning materials; some yj 
and a few are medicinal, ei 


(Jacq.) Willd. Drvı Drv 

6; C.P., 191. 

Sumaque-amriquah; TEL.—Divi- 
Mui, inki maram. 
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Bompay.—Libidibi. 

A small spreading tree, indigenous to South 
America and West Indies, and introduced into 
India more than a century ago. It has been 
grown successfully in different parts of the 
country, particularly in Madras State, and 
is important as a source of tanning material, s 

The plant is propagated by seeds which are 
first sown in nursery beds. The seedlings when © 
9—15 months old, are transplanted in the fielq 
during the rainy season, at distances of 20—25 ft, 
each way. Watering is necessary during d E 
periods for one or two years. The plant thrives 
best on black cotton soil, and can be grown even 
on poor sandy soil (Choudary, Bull. Dep. Industr, 
Madras, No. 26, 1928). 


The tree begins to bear in the fifth year and 
attains full bearing capacity in the twentieth 
year. Fiowering and fruiting occur twice a 
year,—Jan.-Feb. and June-July, the yield being 
poor in the latter period. The pods are collected 
carefully, every day, after they drop from the 


tree and dried before storage. When gathered be 
wet, or exposed to moisture, they are liable to use 
damage. A mature tree yields about 300 lb. of 41: 
pods per annum. is 

The pods (2—3 in. long, ł in. broad, and } the 
in. thick) are usually twisted, fleshy, smooth and 194 


pale to blackish brown in colour. 
in tannin. Analyses of samples from different 
parts of Madras gave (on moisture-free 
basis): tannins, 28—41; soluble non-tans, 21—29; 
total sugars, 3:2%; pH. of standard tan 
liquor from pods, 3-5; colour in Lovibond scale 
(0-5% hot extract in 0-5 em. cell), Y=3-0, R=1-4. ‘ 
The tannins consist mostly of gallotannin and 
ellagitannin. Divi divi closely resembles myro 
balans both in the nature and content of tannins 
but the rate of diffusion of tannins into water 
is much faster. The tannins occur mainly in 
tissues close to the outer skin and can be easily 
leached out from the pods. Methods for theii “im 
use in the place of imported wattle bark M 
the tannage of East India tanned kips hav’ 
been worked out. The optimum temperature fo! 
extraction is 80—90°. Among the advantages © they 
divi divi may be mentioned its high tanni the 
content and the ease with which the latter Ca! in © 
be extracted. A powder rich in soluble tannini the 
(60%) is obtained from bruised pods (Choudaty D 
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temperatures obtaining in the tropics, resulting 
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— 


Fig. 1—Caesalpinia coriaria 


tannin and development of an objectionable red 
colour. Fermentation can be minimised by the 
use of antiseptics. Infusions of divi divi deposit 
ellagic acid on standing. The bloom deposition 
is due to the activity of an enzyme present in 
the pod (Sourlangas, J. int. Soc. Leath. Chem., 
1947, 13). 

Divi divi tan liquors yield leather which is 
strongly affected by climatic conditions. In wet 
weather the leather produced is soft and spongy, 
and in drought it lacks pliability. It is usually 
employed in combination with other tanstuffs, 
chiefly as a substitute for gambier (from Uncaria 
gambier) and valonia (from Quercus aegilops) 
in the tanning industry. It is also used in the 
drum tannage of light leather. The leather pro- 
duced is of light yellowish tint: (Imp. Inst., 
London, Tanning materials of the British Empire, 
1929, 73). Divi divi is also employed in the 
textile industry as a mordanting agent (Harvey, 
22). 

The world’s supply of divi divi comes chiefly 
from Colombia, Venezuela, Jamaica and, to a 
small extent, from India. Before the first World 
War, Germany was the chief market, and since 
then the United States of America has occupied 
the premier position. There is also some demand 
in the United Kingdom (Tanning materials of 
the British Empire, loc. cit.). 

Divi divi is the cheapest of the south Indian 
tanning materials. In 1928, the price of divi divi 
(tannin, 33 %) was Rs. 108 per ton. The price in 
Madras in February 1948 was about Rs. 80 per 
ton (Choudary, private commun.). About 400 


tons of divi divi were exported from Madras 
during 1914-15. The figure for 1926-27 was 160 
tons. Recent figures are not available. 

The pods and bark are said to be antiperiodic. 
A decoction of the pods is used in the treatment 
of bleeding piles (Kirt. & Basu, II, 851). 


C. crista Linn. syn. C. bonducella Flem. FEVER 
Nut; Bonpuc Nut 

D.E.P., II, 3; Fl. Br. Ind., II, 354. 

Sans.—Putikaranja; AraB.—Akit-makit; Pers. — 
Khayahe-i-iblis;  Hinpi—Karanju; kat-karanja, 
Benc.—Nata; Mar.—Gajaga, sagargota; Tam— 
Kazhichikay; Tet.—Gachcha-kaya; Mau—Kazan- 
chik-kuru; Kan.—Gajagakayji. 

A large scandent prickly shrub, found through- 
out the hotter parts of India, Burma and Ceylon, 
particularly along the sea coast, and up to 2,500 
ft. on the hills. It is common in Bengal, Burma 
and south India, and is often grown as a hedge 
plant. The seeds are almost globular in shape 
(4—§ in. diam.), grey, hard, with a smooth 
shiny surface. The shell, which is thick and 
brittle, encloses a yellowish-white, bitter, fatty 
kernel. The seeds are used as substitute for 
marbles by children. 

Bonduc nut has long enjoyed a reputation in 
India as a tonic and antipyretic. It was made 
official in the Pharmacopoeia of India in 1868. 
The leaves and seeds are used in external appli- 
cations for dispersing inflammatory swellings 
(Koman, 1919, 15). The leaves and bark are 
considered emmenagogue, febrifuge and anthel- 
mintic. The fixed oil expressed from the seeds 


CSAS 
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is emollient and is used as an embrocation to 
remove freckles froni the face, as a cosmetic, 
and also for stopping discharges from the ear 
(Chopra, 307). 
Investigations on the chemical components of 
the kernel have failed to reveal the presence of 
any active principle with marked pharmacologi- 
eal action. Ghatak (Proc. U.P. Acad. Sct., 1934, 
4, 141) isolated from the oil (through extraction 
with chloroform), a bitter, amorphous glycoside, 
bonducin ( C,,H,.03, M.P., 119—20°), insoluble 
in water and soluble in alcohol, acetone, pyridine 
and chloroform. The bitter principle, isolated 
from the alcohol extract of the kernel, is 
ineffective against bird malaria. (Mukerji 
` et al, Indian med. Gaz., 1943,78, 285). Besides 
the bitter principle, the kernel contains: fatty 
oil (20—24%), starch, sucrose, two phytosterols 
one of them identified as sitosterol, and a hydro- 
canbon (m.p., 58—59°) identified as heptocosane 
(Katti, J. Indian chem. Soc., 1930, 7, 207). The 
oil, which is thick and pale yellow with a dis- 
agreeable smell, has the following characteristics : 


i SP. g1. a° 29°, 0:926; 28°, 1:4745; sap. val., 

j 197-9; iod. val. (Hanus), 111:0; acet. val., 35-6; 
7 acid val., 8-5; and unsapon. matter, 11%. The 
á constituent fatty acids are: palmitic, stearic, 
lignoceric, oleic, linolenic, and a mixture of 


unsaturated acids of low molecular weights 
(Katti & Puntambekar, J. Indian chem. Soc., 
pe 1930, 7, 221). 
C. jayabo Maza syn. C. bonduc (Linn.) Roxb., 
resembles C. crista to some extent, and is of minor 
medicinal value. 


C. digyna Rottl. TERI Pops 


y DE.P., II, 9; Fl. Br. Ind., II, 256. 

ta Hinpi—Vakeri-mul; Benc.—Umul-kuchi; Mar. 
W —Vakerimula; TEL. —Nune-gacca; Orīrya—GĜilo; 
js Burm.—Sunlethe; Sinu.—Wakirimul. 

es A prickly scandent shrub met with in Bengal, 


Assam, Burma, Ceylon and Andamans. It grows 
Se ae lands and prefers a well-drained sandy 
$ soil. 
rade _The pods of C. digyna, known as teri pods, are 
= Tich in tannin which is present only in the pod- 
Bek = ases but not in the seeds. Analyses of pod-cases 
om Assam and Burma gave: tannins, 53-8— 
; Non-tans, 14-3—23-1% (Bull. imp. Inst. 
d, 1912, 10, 219). The tannin is mostly 
odigalloyl glucose. It contains no ellagi- 
and it constitutes a convenient material 
paration of tannic acid. The outer skin 
> pods contains a red colouring matter 
extracted along with the tannin in the 
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Fig. 3.—Caesalpinia digyna 


preparation of tan liquors, thereby vitiating the 
colour of the latter. For obtaining light coloured 
extracts, the outer skin should be removed from 
ripe pods, or only unripe pods used (Biswas, 
J. Indian chem. Soc., 1944, 21, 32). 

Teri pods find use in the tanning industry. 
They give a light coloured soft leather, the 
shade of which does not materially alter 
exposure to sunlight (Harvey, loc. 
Although the pods are rich in tannin, the high 
cost of collection and the difficulty in separating 
the pod cases from seeds, have stood in tht 
way of their commercial exploitation (Tannin 
Materials of the British Empire, loc. cit.; Badhwé! 
et al., For. Leafl., No. 72, 1944, 6). 


The seeds are dark greenish-brown in coloul 


almost spherical, with a hard shell. Analysis ? 
the kernels gave: moisture, 6-0; fat, 25-9; protei 
148; sugars, 7-8; starch, 41-1; ash, 30%. Tht 
seeds are used as cattle feed in admixture Wit 
pulses (Bull. imp. Inst., Lond., loc. cit.). 

The root is astringent and is given internal! 


in phthisis, scrofula, and diabetes (Kirt. & Bas" 
II, 851). | 
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C. nuga (Linn.) Ait. 

D.E.P., II, 10; Fl. Br. Ind., II, 259; Kirt. & Basu, 
Pl. 345. 

BENG.—Shingri-lota; 
Kakamullu; 
wawul-etiya. 

A large prickly shrub found in Bengal, Assam, 
and along the west coast of India. 

The root is said to be diuretic, tonic and useful 
in the treatment of stone in the bladder (Chopra, 
470). It is reported to be a fish poison (Chopra 
& Badhwar, Indian J. agric. Sci., 1940,10, 23). 


TreL.—Mulutiga; MaL.— 
Burm.—Sagauk; Sinu.—Diya- 


C. pulcherrima (Linn.) Sw. (Poinciana pul- 
cherrima Linn.) Pracock FLOWER; BARBADOES 
PRIDE 
D.E.P., II, 10; Fl. Br. Ind., II, 255. 
Sans.—Ratnagandhi:; Hinpi—Gulutora; Benc.— 

Krishnachura; Gus.—Sandhesharo; Trt—Pamidi- 

tangedu; Tam.—Mayikonnai; Mat.—Settimanda- 

ram; BurmM.—Daungsop. 

A large shrub, generally grown in gardens for 
its showy reddish-yellow flowers. The leaves 
and bark are emmenagogue, purgative and tonic. 
The bark is used as an abortifacient. An infusion 
of the flowers is said to be pectoral and febrifuge 


Fig. 4.—Caesalpinia pulcherrima 
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(Kirt. & Basu, II, 848; Burkill, I, 390). The 
flowers contain: gallic acid, resins, beazoic acid, 
tannins, and a red colouring matter (Wehmer, I, 
511). The fruits are rich in tannins. A red dye 
has been isolated from the flowers (Chem. Abstr., 
1931, 25, 595). 


C. sappan Linn. 

D.E-P., I, 10; Hl. Br, Indi, 1h 255: 

Sans.—Pattaranjaka; AraB.—Baggam; PERS.— 
Bakam; Hinpt & Benc.—Bakam, patang; Mar.— 
Patang; Tam.—Patungam; TreL—Pakamu; Kan.— 
Pattanga; Mau.—Sappannam; Burm.—Teinnyet; 
SinH.—Patangi. 

A shrub or small tree found in south India, 
Bengal, Ceylon, Burma and Malaya. It is usually 
cultivated as a hedge plant. The orange-red 
heartwood finds use in the dyeing of cotton, 
silk and wool fabrics. The freshly cut surface 
of the wood is light yellow, but quickly changes 
to red. 


The source of the colouring matter in C. sappan 
is brazilin, C,,H,,0;, soluble in water and alcohol, 
and crystallizing in colourless silky needles. 
On exposure to atmospheric oxygen, it is con- 
verted into brazilein, C,,H,,0,. For extracting 
the colouring matter, the wood is cut into 
chips or rasped into powder and extracted 
twice with hot water. The deep orange extract 
is allowed to ferment before use, so that brazilin 
is converted into brazilein. Sappan wood extract 
finds use in calico printing for producing steam 
reds and pinks. Alumimium acetate or stannic 
oxalate is used as mordant in combination with 
an oxidizing agent (potassium chlorate or copper 
sulphate). With cotton fabrics, mordanted by 
tannin-alum, it produces a bright reddish-orange 
shade. In combination with indigo, purple 
shades are obtained. Wool and silk can be dyed 
using alum, potassium dichromate or iron salts 
as mordants, but the shades produced are not 
fast (Shroff & Trivedi, Bull. Dep. Industr. 
Comm., U.P., No. 7, 1940, 35). 

The pod-cases and bark contain tannin (c. 40% 
in the former). Both these materials, in combina- 
tion with iron, have been used in dyeing to pro- 
duce black shades (Burkill, loc. cit.). 


The leaves contain 0-16—0°25% of a pleasant- 
smelling essential oil, (d?°°, 0-841) containing d-«- 
phellandrene as the chief constituent. Oscimene 
is also reported to be present (Chem. Abstr., 
1928, 22, 2029; Wehmer, I, 509). 

The wood is hard, takes a shining polish and 
is useful for inlaying work (Gamble, 267). It is 
used to a limited extent in cabinet making and 
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Fig. 5.—Caesalpinia sappan 


for making scabbards and walking sticks 
(Burkill, loc. cit.). 

Sappan wood is astringent and is adminis- 
tered as a decoction (1 in 20) in doses of 0°5—2:-0 
fluid oz. (B:P.C., 932). The decoction gives relief 
in mild cases of dysentery and diarrhoea (Koman, 
1920, 4). Given internally, it is said to be effec- 
a in certain skin affections (Kirt. & Basu, II, 


C. sepiaria Roxb. is a large thorny, climbing 
shrub, found throughout India and well known as 
a hedge plant. The bark is reported to be used 
a tanning. The root is purgative (Burkill, I, 


CAJANUS DC. (Leguminosae) 

__ A monotypic genus comprising C. cajan, an 
important leguminous crop, widely distributed in 
_ the tropics and cultivated extensively for its 
edible seeds, 


an (Linn.) Millsp. syn. C. indicus Spreng, 


AM, PIGEON Pea, 
» II, 12; CP, 


C0. In Public Domain. Gurukul 


ri Collection, Haridwar 


TeL.—Kandulu; Kan.—Togare; Mat.—Thuvarg, 

An annual or perennial shrub, 4—10 ft. high 
cultivated nearly throughout India as a puls: 
crop. Itis often grown for green manure or for 
cover in plantations. Its deep and penetrating 
root system makes it specially valuable as 
renovating and contour hedge crop for checkin 
soil erosion. In America and Hawaii, Cajany, 
is cultivated for fodder. 

The plant is probably a native of Africa, anq i 
is now grown in almost all the tropical countrig 
of the world, including Africa, America, India 
Australia, Hawaii, East and West Indies. Jp 


India, it is mainly grown in U.P., C.P., Bihar 


Bombay and Madras. Table 1 summarizes th 


available data on acreage and production jy 


different States. 

Numerous types of Cajanus are known 
differing in height, habit, time of maturity, 
colour, and size and shape of pods and seeds 
Shaw et al., (Indian J. agric. Sci., 1933, 3,1 
have distinguished 86 different types from colleo 
tions all over India. Mahta and Dave (Mem. Dep 
Agric. India, Bot., 1931, 19, No. 1) recognised 3 
types from Central Provinces alone. Thes 
types can be grouped broadly under two varie 
ties: Arhar (C. cajan var. bicolor DC.), and Tu 
(C. cajan var. flavus DC.). The former include: 
most of the perennial types and comprises gene 
rally the late-maturing, large, bushy plants 
bearing purple-streaked, yellow flowers and dar! 
coloured pods, each having 4—5 seeds. The tw 
variety comprises early maturing, smaller plants 
bearing yellow flowers and plain pods, eac 
containing 2—3 seeds. Tur varieties are common 
ly cultivated in the peninsular region, and the lati 
maturing arhar types are cultivated in U.P 
Bihar, Bengal and Assam. Both varieties at 
cultivated in Central Provinces. Many type 
possessing regional importance and belonging t 
these varieties are known, and attempts hav 
been made to classify, sele¢t and breed from the! 
varieties of improved quality, yield and resistant 
to pests and diseases (Richharia, 199). 


CULTIVATION 


Though a perennial, the plant is often grown! 
an annual, since the yields in the second and sü 
sequent years are generally low. It is most 
grown as a mixed crop, with juar (Sorghum spP 
bajra (Pennisetum typhoides), maize, cotton i 
other crops. The area under this crop cannot! 
definitely determined. 

Since Cajanus is grown mainly as a mixed erh 
the soil on which it is grown varies according” 
the requirements of the associated crop. It ff 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


A 
—— CAJANUS 
“hee TABLE 1—ACREAGE AND PRODUCTION OF RED GRAM IN DIFFERENT STATES* 
7 lg 
1 
| pulse 
or for Bihar Bombay C.P. & Berar Madras U.P, 
trati Year ee _—— Pa a Oe mo ~ 
ng Area Production Area Production Area Production Area Production Area 
aS 4 (Acres) (Tons) (Acres) (Tons) (Acres) (Tons) (Acres) (Tons) (Acres) 
eckin 
ajanu 
1935=36 a a 452,268 120,619 481,921 93,700 305,312 hi fe 
and ij 
Untriey 1936-37 392,200 125,500 344,778 86,853 485,044 85,700 285,029 .. 1,411,835 
India 
es. Tr 1937-38 370,100 116,900 395,427 85,482 440,354 95,300 266,960 .. 1,505,491 
Bihar 
es th 1938~39 359,700 449,850 112,760 494,705 112,100 366,784 .. 1,415,999 
on i 
1939-40 299,200 101,600 408,946 99,185 489,855 106,750 305,863 .. 1,593,878 
now 
turit 1940-41 337,800 412,958 104,347 493,852 94,500 333,153 .. 1,548,226 
y. 
seeds 
3,1] 1941-42 367,400 380,118 91,007 528,523 103,100 269,746 .. 1,653,808 
, 
colle 
A Dep 1942-43 319,100 85,700 467,019 102,586 531,920 114,500 339,097 .. 1,655,881 
S 
aN 1943-44 266,500 84,200 488,605 131,207 520,606 124,000 338,763 .. 1,624,986 
Mie, 1941-45 260,700 80,900 446,820 106,659 479,618 99,900 332,446 .. 1,862,005 
a 1945-46 259,800 75,500 384,377 68,621 489,388 92,940 335,564 37,610 1,727,217 
) 
plants 1946-47 a: Xs 530,203 70,120 363,021 41,610 1,501,133 
d dar} 
} 
he tu 1947-48 x X 414,000 109,000 782,085 337,464 41,450 
plants 
, each 1948-49 E o0 340,900 41,000 so 
mmon 
he lat 
UP. * The approximate acreage in West Bengal is 42,000 ; production figures for U.P. are not available. 
25 ar a I 
type’ be grown on almost all types of soil, not defici- i.e., sown about the commencement of the 
sing ù ent in lime, but it prefers a medium, moist soil, monsoon (June or July) and harvested in Febru- 
hay with good drainage. In north India, it is grown ary or March. Occasionally, it is grown as a 
n thet on the alluvial soils of the Indo-Gangetic plain, rabi crop, i.e., sown in October and harvested in 
istand While in Bombay, Central Provinces and Central March or April. It is generally sown between 
India, it is grown on heavy black cotton soils. It rows of the associated crop, one row for every 3 to 
is drought-resistant. It suffers by water-logging 5 rows of the main crop. The distance between 
and is susceptible to frost. It is not exacting in the rows varies from 5 to 25 ft. depending upon 
own! its manurial requirements, although on freshly the nature and amount of admixture. When sown 
nd su! broken or well-fertilized soils, it attains a luxu- pure, the distance between the rows varies from 
most! riant growth. It is highly adaptable with respect 14 to 16 inches in Central Provinces and Central 
n spe to climate, and grows both in dry and moist India. and from 18 to 36 inches in Bihar and 
ton | tropics. Under dry conditions, it tends to mature U.P. The amount of seed required varies from 
noti quickly, while under humid conditions, it deve- 1 to 5 lb. per acre when sown mixed with other 
: _ lops a luxuriant vegetative growth and ripens crops, and 12 to 20 lb. per acre when sown 
d ord late. pure, the seed rate being higher for early matur- 
ding! It is grown mostly as a kharif crop in India, ing varieties (Dutt & Pugh, 296). When sown 
It cb 7 
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CAJANUS 
October. The early maturing tur varieties — 


pure, the seedlings are thinned out to give the 
bushes sufficient space to develop. In light soils, 
they are thinned out to a space of about 1 ft. 
apart, and in fertile and deep soils, to 2 ft. apart. 

The crop is seldom irrigated on its own accord. 
In some parts of north India, the field bearing 
the crop is sometimes irrigated to protect the 
crop from frost damage. The crop requires no 
special attention, not even weeding. The main 
crop being usually of shorter duration thar. 
Cajanus, is harvested before the latter matures. 

When grown as a perennial crop for green 
manure or for fodder, plants are pruned at 
regular intervals. Towards the end of the 
season, a close pruning is given at about 2 ft. 
above the ground, and the plants allowed to 
sprout, In humid tracts, the plants are known 
to yield a large quantity of green material for 3 
to 4 years. 

Sown in June or July, the plants start flower- 
ing towards the end of September or beginning of 


usually flower a month or two earlier than th 
late maturing arhar types. The flowering extends 
over a fairly long period, practically up to 7 
time of harvest. The flowers are mostly self 
pollinated but cross-pollination also takes place. 
with the result that contamination of seeds to the 
extent of 15% is common (Kadam et al., Indian 
J. Genet., 1945, 5, 60). The early ripening turs 
are ready for harvest about December or January 
while the late maturing arhars are harvested 
about March or April. The first harvesting is 
usually done by hand picking. At the final 
harvest, the plants are cut as near the ground as 
possible, tied into bundles, taken to the threshing 
floor and stacked on end fora few days. When the 
leaves and pods are nearly dry, the pods are 
separated by vigorously shaking the plants or by 
beating with a wooden flail. The fallen material 
is beaten or trampled upon by bullocks and 
the seeds and chaff separated by winnowing. The 


Fig. 6.—Cajanus cajan 
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1i late maturing types. 


Fig. %7.—Cajanus cajan—Fruiting branch 


seeds are thoroughly dried in the sun and stored 
after cleaning in earthenware or metal recepta- 
cles, covered at the top with a layer of sand. 
The seeds can be stored for about a year or more 
if proper precautions are taken against insect 


{ damage. 


Yield :—When raised as a mixed crop, the yield 


1 of seed varies from 200 to 800 lb. per acre accord- 


ing to the type of mixture adopted, and the soil 
and climatic conditions under which it is grown. 
Early varieties give generally a lower yield than 
As a pure crop, the yield 
may go up to 1,800 lb. per acre (Shaw et al., loc, 
cit.). 

_ Pests and Diseases: —The most common pest of 
Cajanus is the gram caterpillar, Heliothis obsoleta 
F. Red gram plume moth (Exelastis atomosa W.) 
and gram pod fly (Ayromyza obtusa M.) are 
other serious pests, which bore into seeds and 
pods, and cause considerable damage to the crop. 
No effective control methods have been develop- 
ed. Besides these, young plants are sometimes 
attacked by the red hairy caterpillar (Amsacta 
albistriga Wlk ) and a grass hopper (Colemania 


CAJANUS 


sphénarioides Bol.). Stored seeds are subject to 
weevil attack. 

The most common disease of Cajanus is wilt, 
caused by the fungus, Fusarium udum Butl. The 
disease affects plants at all stages of develop- 
ment. The fungus, which is present in the soil, 
attacks the roots, stems or branches and the entire 
plant withers. The disease is common in the Indo- 
Gangetic plain and no direct method of control 
is known. Applications of super-phosphate and 
cattle manure are reported to favour infection; 
green manuring acts as a check (McRae & 
Shaw, Misc.. Bull., I.C.A.R., No. 7, 1933). Crops 
sown in fields in which tobacco was grown in 
the previous season, are less liable to wilt (Bose, 
Agric. Live-stk India, 1938, 8, 653). The use 
of wilt-resistant strains, Pusa 51 and 80 and C.P. 
38 are recommended. 

Leaf-spot disease caused by Cercospora indica 
and collar canker caused by Diplodia cajani also 
cause some damage (Indian J. agric. Sci., 1934, 4, 
343; 1942, 12, 837). 

DHAL—PREPARATION & USES 

Preparation of Dhal:—The seeds are split into 
dhal before marketing. The splitting is effected 
either by the cultivators themselves or by profes- 
sional dhal makers, who buy the seeds from culti- 
vators, store and mill them by hired labour. The 
milling is done mostly in hand mills or chakkis, 
though a few power mills have recently come 
into use (Gaywala, Trop. Agriculturist, 1938, 90, 
212). 
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Fig. 8.—Cajanus cajan—Seeds 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


~ CAJANUS 


DEEDES . 

The professional dhal makers act as middle- 
men between cultiyators and consumers and often 
control the price and distribution of the product. 

There are two main processes of making dhal, 
the dry and the wet, each differing some- 
what in details in different parts of the country. 
In the dry method, the seeds are exposed to the 
sun for 3-4 days and then split in a mill. The 
seeds are sometimes smeared with a small quan- 
tity of vegetable oil (gingelly or castor oil) tu 
soften the seed coats and facilitate the milling. 
The unsplit seeds are removed, treated with 
oil, dried in the sun, and milled again when a 
further portion is split and dehusked. This frac- 
tional milling is repeated 3 or 4 times till all 
the seeds are split into halves. By this method, 
100 lb. of seeds yield about 66 lb. of clean dhal, 
the rest being broken fragments and seed coats 
(Gaywala, loc. cit.). 

In the wet method, the seeds are first soaked in 
water for 6—10 hours. They are then mix- 
ed with sieved red earth (c. 5 lb. per 100 lb. of 
seeds), heaped up and left overnight. The seeds 
are spread out and dried in the sun, sieved and 
winnowed to remove the earth, and finally split 
into dhal ina handmill. 100 lb. of seeds so treated 
yield 80 lb. of dhal, the percentage of broken bits 
being considerably less than that in the dry 
method (Gaywala, loc. cit.). The object of the 
premilling treatment is to swell the seed coats 
and facilitate their separation during milling. 

A third method of dhal preparation, practised 
particularly in Bihar, consists in half roasting 
the grain, followed by splitting in the usual way. 

The dry method is common in parts of Bombay 
(Gujarat) and north India, while the wet method 
is followed in south India and parts of Deccan. 
The dry method is somewhat costlier than the 
wet method, since the percentage of broken dhal 
is comparatively high and the milling has to be 
effected in 3 or 4 turns. The dhal obtained by 
_ the dry method is hemispherical in shape, 

softens rapidly on cooking and gives a good 
flavour and, therefore, fetches a better price in 
the market. Dhal prepared by the wet method 
is usually flat, has a small depression in the centre 
= due to shrinkage, and softens slowly during 

cooking. 

Es The split dhal is cleaned by repeated winnow- 

d sieving, and treated with castor or 
lly oil (about 24 lb. per 100 lb. of dhal) to 
serve its quality, prevent insect attack, and 
it an attractive appearance (Gaywala, loc. 


| 


de varieties are often named after the 
thence they have been obtained. The 
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quality varies not only according to the method 
adopted in preparing it, but also accord 
ing to the variety and the soil. It is believe 
that dhal obtained from crops cultivated in black 
cotton soils have better cooking qualities, becaus 
of the presence of considerable lime in the soil 
The quality of the water used in dhal making 
is also stated to influence its quality. Water poe 
in calcium, magnesium and sodium salts is gy) 
posed to add to the cooking quality of the dha 
(Yegna Narayan Aiyer, 103). 

The price of dhal varies not only according tg 
the method employed in its preparation, but als 
with the amount of broken, unripe and shrivelled 
grains present in it. Dhals are graded accordin 
to the percentage of broken bits and the boldness 
of the grain. Table 2 gives the price ranges in th 
important market centres in 1949. 


—$—————————————— 
TABLE 2 


Price per md, 
Rs. 


Kanpur 17—22 
Delhi 17—20 
Patna 19—21 
Bombay 22—31 
Madras 21—22 


Both arhar and tur dhals are often adulteratet 
with dhals from the seeds of Pisum arvens 
(Peas), Lens esculenta (Lentil), Lathyrus sativui 
(Khesri), and other pulses. 

Analysis of dhal (without husk) gave the 
following values: moisture; 15-2; protein, 22:3 
fat (ether extract), 1-7; mineral matter, 34 


carbohydrate, 57-2; calcium, 9:14; and phosphorus 


0-26 %; carotene evaluated as vitamin A, 22 
I.U., and vitamin B,,150 I.U. per 100 g. (Hlth 
Bull., No. 23, 1941, 28). ! 
The seeds contain two globulins, cajanin ant 
concajanin, which account for 58 and 8% res 
pectively of the total nitrogen, differing from ead 
other in their sulphur ahd tryptophan contents 
The globulins which form the chief protein 
of the seed appear to be characteristic of t™ 
genus and independent of differences in tyP® 
and varieties. They are rich in tyrosine an 
moderately rich in cystine, arginine and lysi™ 
the principal protein of Cajanus, viz. cajanin, i 
deficient in essential diamino acids (Sundara 
et al, J. Indian Inst. Sci, 1929, 12A, 193). 
comparative study of the biological values í 
proteins of Indian pulses, both for the mainte! 
ance of nitrogen balance and for the promoti@ 


of growth in young rats, shows that the proteins i 


Cajanus are somewhat inferior to the’ proteina 


Bengal gram (Cicer arietinum) at low levels 
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CALAMUS 


and 10 %) of intake, although at 15 % level, they 
are superior to the proteins of Bengal gram in 
promoting growth (Basu & Haldar, J. Indian 
chem. Soc., 1939,16, 209). Some varieties of arhar 
dhal are richer in proteins of higher digestibility 
than others (Ramiah & Satyanarayana, Madras 
agric. J., 1938, 26, 134). 

Uses:—Dhal is used extensively as a protein 
adjunct to an otherwise starchy diet. It is con- 
sumed in various ways, the most common being 
cooking with spices and vegetables. Raw seeds 
taken in quantity are said to produce a soporific 
effect (Burkill, I, 395). Green pods are used as 
vegetable. 

The husk of pods and seeds obtained during 
threshing constitutes a valuable cattle feed. 
Mixed with broken bits of dhal, the husk is sold 
under the name Chuni for feeding milch cattle. 

Analysis of the husk gave the following 
values: crude protein, 7-04; fat (ether extract), 
0-40; sol. carbohydrates, 42-79; and mineral 
matter, 5:67%. Analysis of seeds for nutritive 
value gave: digestible crude protein, 12-92; starch 
equivalent, 64-4; and total digestible nutrients, 
75:6 lb. per 100 lb. of material (Sen, Misc. Bull., 
I.C.A.R., No. 25, 1946, 20, 27). 

The green leaves and tops of the plant are 
used as fodder. They are also used as green 
manure. The dried stalks obtained after thresh- 
ing are used for fuel or for thatching. 

The plants serve as host plants for certain races 
of the lac insect. The lac obtained, however, is 
inferior and does not bleach well (Macmillan, 
398). The leaves are used for rearing silkworms 
in Madagascar. 


Cajaput | 
Cajeput f —see Melaleuca 


Calabar bean —see Physostigma 
Calabash tree —see Crescentia 


Calamander wood —see Diospyros 


Calamint —see Calamintha 


CALAMINTHA Mill. 
Fl. Br. Ind., IV, 650. 
A genus of about 100 species of aromatic herbs 

or shrubs, distributed in temperate regions and 

tropical mountains. 4 species occur in India, of 
which 2 are of minor economic importance. 

C. clinopodium Benth. (Aras.—Asaba-el-fati- 
yat) is a rhizomatous plant found in the Hima- 
layas from Kashmir to Kumaon at an altitude of 
4,000—12,000 ft. The plant is astringent, carmina- 
tive and a cardiac tonic (Chopra, 470). The 


(Labiatae) 


n EEE 
rhizome contains stachyose (0,,H,,0,;), a sweet, 
non-reducing tetrasaccharide (Wehmer, II, 1030). 

C. umbrosa Fisch. & Mey. (Sans.—Karidorna; 
Mat—Karimthumba) occurs in the temperate 
Himalayas from Kashmir to Bhutan up to 12,000 
ft, in Nilgiri and Pulney hills, and in Assam, 
Burma and Ceylon, and is not easily distinguish- 
able from C. clinopodium. It grows wild in some 
localities in Travancore. The leaves and roots 
possess a camphoraceous odour. A light yellow 
essential oil with the following characteristics is 
obtained (yield, c. 0-35%) from air-dry leaves: sp. 
gr. *”, 0-8854; n 7, 1-4760; [o], —45-2°: acid 
val., 0:5; and ester val. before and after acetyla- 
tion, 15:9 and 40-7 respectively. Chemical 
analysis of the oil showed the presence of l- 
limonene, 65; citral and fatty aldehydes, 7; 
phenols, 6; and ester alcohol, 12%. The oil is 
insoluble in 80 % alcohol and has not been direct- 
ly used in perfumery (Moudgill, J. Soc. chem. 
Ind., Lond., 1924, 48, 163T). 

The seeds of C. graveolens Benth. are imported 
into India from Persia. They are reported to 
possess stimulating and aphrodisiac properties. 
(Hooper, Kew Bull., 1931, 306). 


CALAMUS Linn. (Palmae) 

D.E.P., II, 16; C.P., 201; Fl. Br. Ind., VI, 436. 

A genus of about 390 species of palms, distri- 
buted in the virgin forests of the tropical and 
sub-tropical regions. Most species are climbers, 
scrambling or twining over forest trees with the 
aid of hooked spines on the leaves and leaf 
sheaths and by flagellum-like »rolongations of the 
leaf rachis. The stems of many species of 
Calamus form the common Canes or Rattans. of 
commerce. A few other related genera, like 
Daemonorops, Ceratolobus, Plectocomia, and 
Korthalsia also yield canes but of minor 
importance. 


There are about 30 Indian species of Calamus 
distributed in Himalayas, Assam, Malabar, Tra- 
vancore, Coorg and Ceylon, of which the follow- 
ing are of economic value: 


C. acanthaspathus Griff. (Nepar—Gouri bet; 
LercHa—Rhu) occurring in eastern Nepal, Sik- 
kim, Bhutan and the Khasi hills. The internodes 
are c. 15 cm. long; diameter of cane, 2—2-5 cm. 

C. andamanicus Kurz, occurring in the Anda- 
mans. Interaodes, 15—20 cm. long; diameter, 
2:5—3 cm. 

C. flagellum Griff. (Assam—Nagagola bet; 
Bompay—Nag bet), a robust cane found in north- 
east India, and also reported from Bombay. 
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C. guruba Buch.—Ham. ex Kunth (ORISSA— 
Kanta bet),a slender cane of Bengal, Orissa, 
Assam and Khasi hills. 

C. latifolius Roxb. (Benc.—Karak bet; LEPCHA 
—Ruabu), occurring in east Bengal and Assam, 
with internodes c. 25 cm. long.; diam. of cane, 
c. 1:5 cm. 

C. pseudo-tenuis Becc. (Kan.—Betta), a slender, 
extensively climbing cane of western ghats. 

C. rotang Linn. (Sans.—Vetra; HINDI & BENG.— 
Chachi bet; Tam.—Perambu; TEL.—Pemu), occur- 
ring in central and southern India, and having 
slender but strong stems. 

C. tenuis Roxb. (Benc.—Bhandari bet; HınDı— 
Bet; Assam—Jatee bet) common in the sub- 
Himalayan tracts from Dehra Dun to Assam, with 
long stems resembling those of C. rotang. 

C. thwaitesii Becc. (Mau.—Valia, chural; Kan.— 
Jeddu betta), of western ghats. 

C. viminalis Willd. var. fasciculatus (HNDI & 
Benc.—Bara bet; Tam. & MaLr.—Perambu; TEL.— 
Pemu), distributed in lower Bengal, Orissa and 
parts of Madras State. 

In many of the climbing species of Calamus, 
the stems are long (in some cases more than 300 


i SRS VA 


ft.), usually cylindrical and of uniform thicknes 
solid, straw-yellow in colour, and more or led 
covered by spiny leaf-sheaths. They are flexible 
elastic and strong. The outer surface is has 
smooth and shining. The varnished appearance 
is due to the deposition of silica at the surface, 
the ash of the epidermis of C. rotang contains a 
high percentage (c. 99) of silica (Wehmer, I, 122), 
The core, however, is spongy. The internodes vary 
in length and thickness in different species ait 
even in different plants of the same species, 

Definite information about the time requireg 
for various Indian canes to reach maturity is not 
obtainable. In Coorg, the period is believed to be 
5 years. In the ghat forests a cutting cycle of 
six years has been adopted (Troup, II, 973). 

Canes are collected by cutting mature stems at 
the base, and dragging them down from the 
crowns of supporting trees. The soft terminal 
portions are discarded. The sheaths are removed 
either with a chopper or by dragging them 
against the trunks of trees in the forest. They 
are dried in the sun or over fire soon after 
cutting; undried canes deteriorate rapidly 
(Burkill, II, 1871). 


Fig. 9.—Calamus rotang 
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The average annual production of canes (during 
the quinquennium, 1944-48) was: Bombay, 8,700 
head-loads valued at Rs. 6,000; Coorg, 123 cart- 
loads* valued at Rs. 5,300; Assam (Sadiya, Now- 
gong, Cachar, Sibsagar and Garo hills), 2,75,35,000 
canes; Travancore, 14,58,000 canes; and Mysore 
1,80,000 canes (Information from Ministry of 
Agriculture, Government of India). 

Canes find a variety of uses, on account of 
their remarkable pliability, strength and the 
lengths in which they can be obtained. Some 
species like C. acanthospathus and C. extensus 
Roxb.* yield strong canes, used as substitutes for 
ropes and as cables of suspension bridges. Canes 
are used also for wicker-work, baskets and other 
types of containers. C. acanthospathus, C. anda- 
manicus, C. latifolius, C. rotang, and C. tenuis 
are the chief species used in India for this pur- 
pose. The thicker canes are used as ribs, while 
the thinner ones are used in the round in basket 
making. The cane basket industry is well-deve- 
loped in Bengal, Bihar, Ratnagiri, Kanara, 
Mysore and Coorg. 

By far the most extensive use of canes is in 
the furniture industry, for seats and backs of 
chairs and sofas. For this purpose the canes are 
split, the outer smooth and shiny layer removed 
and cut into thin flat strips which are then woven 
as seats or backs. The canes imported from 
Malaya into Europe are split with the help of 
machines. In India, the splitting is accomplished 
by hand. The stems of C. rotang and C. tenuis 
can be split easily and are favoured in che furni- 
ture trade. The thicker canes (e.g., those of 
C. acanthospathus, C. latifolius and C. viminalis 
var. fasciculatus) are used for furniture frames, 
walking and polo sticks and umbrella handles. 
C. pseudorivalis Becc. is specially suitable for 
ammunition boxes (Rodger, 76). The so called 
pith left over after the removal of the surface 
layer, is cut into strips and used for furniture, 
sieves and mats. The refuse from the splittings 
is ground and sold as crushed cane for stuffing 
and packing, and for making rough cordage, 
matting, fibre trunks and a variety of other arti- 
cles (Burkill, II, 1873; Trotter, 1940, 241). 

Before World War II, India used to import 
large quantities of canes, mostly (70—80% of the 
total bulk) from Straits Settlements, and also from 
Burma and the islands of the Malayan Archi- 
pelago. The imports ceased during the War, but 
have been since revived. 

Among the canes imported into India may be 


* Average for 1944-47 only. 
t The identity of this species is doubtful. 


CALENDULA 

TABLE 1—IMPORT OF CANES INTO INDIA 

Qty. Value 
Yeer (Cwt.) (Rs.) 
1939-40 39,698 455,994 
1940-4] 34,258 5, 34,204 
1941-42. . 41,903 7,42,139 
1942-43 . : 557 15,770 
1943.44 
1944-45 500 wee 
1945-46 339 17,011 
1946-47 11,747 5,13,654 
1947-48 24,620 7,89,827 
1948-49 37,760 11,91,688 


mentioned: C. caesius Blume, a thin cane, diam. 
4—% in., used in furniture trade; C. scipionum 
Lour., a comparatively thick cane, diam. 4—14 in., 
with internodes about 4 ft. iong, chiefly used for 
high grade walking sticks; C. ornatus Blume ex 
Schult. f., and C. manan Miq., used for furniture 
frames, basket ribs, walking and polo sticks 
(Burkill, II, 1875, 1882). 

The fleshy, mucilaginous, sweet-bitter pulp of 
the fruits of some species (e.g., C. rotang) are 
edible. The seeds of C. extensus Roxb. and C. 
erectus Roxb. are used as substitutes for betel 
nut. The young tender shoots of some species 
(e.g., C. rotang) are used as vegetable. The dried 
seeds of C. rheedei Griff. are powdered and 
applied to ulcers. The root of C. rotang is used 
in Cambodia as a remedy for dysentery and bili- 
ousness, as febrifuge and tonic. It is also used 
in veterinary practice as aperient. The tender 
leaves of C. travancoricus Bedd. ex Hook. f. are 
used in dyspepsia, biliousness and ear troubles, 
and as anthelmintic (Caius, J. Bombay nat. Hist. 
Soc., 1936, 87, 928). 


Calamus rcot— see Acorus 


CALANTHE R. Br. (Orchidaceae) 

Fl. Br. Ind., V, 847. 

A genus of about 210 species of mostly terres- 
trial, ornamental herbs, of which 24 have been 
reported in India. C. veratrifolia (Willd.) R. Br. 
occurs in the hilly parts of south India and 
Ceylon. The flowers and leaves of the plant 
contain indican, a glycoside yielding indigo blue 
on hydrolysis (Wehmer, I, 190). 


CALENDULA Linn. (Compositae) 
A genus of about 25 species of annual or 
perennial herbs distributed in southern Europe, 
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CALENDULA 


northern Africa and western Asia. 
occur in India. 


| officinalis Linn, Port MARIGOLD 
J D.E.P., II, 24; Fl. Br. Ind., III, 257. 

UNJAB—Zergul. hpi 

k hairy al 1—2 ft. high, found wild in the 
N.W.F. Province, Punjab and Sind, and culti- 
vated in many parts of India as an ornamental 
garden plant. The ligulate florets are bright or 
orange-yellow, and when dried form the drug, 
Calendula. i i 

The flowers contain an amorphous bitter prin- 
ciple, calendulin, a yellow tasteless substance 
analogous to bassorin, traces of an essential oil, 
oleanolic acid, a gum, a sterol ( C,,Hy.02, M-P., 
209°), cholesterol, esters of lauric, myristic, palmi- 
tic, stearic and pentadecylic acids, faradiol, m.p., 
911° and arnidiol, m.p., 257° (Wehmer, II, 1256; 
Chem. Abstr., 1947, 41, 1733). The pigment is a 
mixture of g-carotene, lycopene, violaxanthin and 
other xanthophylls (Wehmer, suppl., 34). The 
plants contain salicylic acid (0:34 mg./kg. in fresh 
material), and inulin is present in the roots 
(Wehmer, loc. cit.). 

Marigold is a mild aromatic with diaphoretic, 
diuretic, and stimulant properties. A tincture of 
the dried flowers is administered in the treat- 
ment of amenorrhoea, and after dilution, as a 
lotion for sprains and bruises (B.P.C., 257). It 
may also be regarded as choleretic (Chem. Abstr., 
1944, 38, 5598). Calendula is now almost obsolete 
as a drug, and is used to adulterate saffron and 
arnica flowers (Trease, 547). 


Calisaya — see Cinchona 


2 species 


Ps Calla — see Homalonema 


CALLICARPA Linn. (Verbenaceae). 

A genus of about 120 species of shrubs and trees 
distributed in the tropical and sub-tropical regions 
of eastern Asia, Malaya, Australia, the Pacific 
men and America. About 10 species occur in 


C. Arborea Roxb. 
.E.P., II, 26; Fi. Br. Ind., IV, 5 
Assam—Khoja. ae 
moderate-sized tree, with trunk oft 
attaining a height of 10—15 ft. and aor 
; ; ft. It is distributed in the sub-Himalayan tract 
rom Kumaon to Bengal, upper Gangetic plain 
jmahal and Chota Nagpur hills, Assam and 


orthern Circars of the Deccan peninsula, 
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cal. val., 5164 cals., 9296 B.t.u.) is moderately 


soft and liable to insect attack. It is used only 
as firewood and for the production of charcoal 
[Pearson & Brown, II, 783; Krishna & Rama. 
swami, Indian For. Bull., N.S., No. 79, 1932, 13]. 


C. lanata Linn.=C. tomentosa (Linn.) Murr, 
D.E.P., II, 26; Fl. Br. Ind., IV, 567. 
Hinpr—Bastra; Benc.—Massandari; 

Aisar; Tam.—Verrilaippattai, 

Mar.—Nallapompil; Kan.—Ardri. 
A shrub or small tree occurring throughout 

the Deccan peninsula and Ceylon. 


The wood has good working properties and iş 
suitable for carving. The bark is chewed like 
betel in Ceylon and in some parts of south India. 
A decoction of the bark and root is beneficial 
for fevers, hepatic obstructions and skin diseases, 
The leaves boiled in milk are used as a wash 
for aphthae of the mouth (Kirt. & Basu, III, 
1921). 


;  Mar— 
vettilaippattai, 


C. longifolia Lam. 

D.EP., II, 27; Fl. Br. Ind., IV, 570. 

KuasI HILLS—Dieng-soh-kait-lang. 

A- shrub occurring in east Bengal, Assam and 
Burma. The roots, leaves and bark of the shrub 
are said to be useful in the treatment of sprue. 
A decoction of leaves is prescribed for colic and 
fevers, that of roots for diarrhoea and syphilis. 
The leaves are used as fish poison (Burkill, I, 403). 


C. macrophylla Vanl 
D.E.P., II, 27; Fl. Br. Ind., IV, 568. 
Hinpi—Daya; Benc.—Mathara, mattratya. 


An erect shrub 4—6 ft. high, occurring 
in the sub-Himalayan tracts from Hazara east 
wards to Assam and Burma. The root yields an 
aromatic oil used in the treatment of stomach 
disorders. The leaves are warmed and applied 
to rheumatic joints to relie¥e pain (Kirt. & Basu, 
III, 1922.). 


C. cana Linn.=C. candicans (Burm. f.) Hocht. 


(Chittagong—Arusha) is a shrub about 4 ft. high, 
occurring in Chittagong and yielding a wea 


fibre. The leaves are used as a remedy $% 
abdominal troubles, for poulticing wounds att 
boils, and as fish poison (Burkill, loc. city 
Quisumbing, Philipp. J. Sci., 1947, 77, 172). 


CALLIGONUM Linn. (Pol 
; ygonaceae) 
D.E.P., II, 27; Fl. Br. Ind., V, 22. 


A genus of about 60 species of shrubs and 


small trees, distributed in the desert regions © 
north Africa, western Asia, and southern Europ“ 
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C. polygonoides Linn. is the only species occurring- 


in India. 


C. polygonoides Linn. 

AFGHANISTAN—Balanja, berwaja; 
SınD—Phog, phogalli, phok, tirni. 

A slow growing, almost leafless shrub, distri- 
buted from Sind to Punjab, Rajputana and Balu- 
chistan. The plant bears small pink flowers 
with a pleasant odour. The flowers are collected 
and used as food by the poorer classes. They are 
either made into bread or fried in ghee or coconut 
oil. Analysis of the flowers gave: water, 11-0; 
petroleum ether extract, 6-4; albuminoids, 16-7; 
sugars, 46-1; cellulose, 10-0; and ash, 9:8%. The 
flowers are rich in protein, the ratio of protein to 
carbohydrate being 1-0:4-8 as compared to 
1-0:10-8 in rice (Church, Kew Bull., 1889, 217). 


The heartwood is reddish-brown, fibrous and 
hard. It is mainly used as fuel (Gamble, 552). 
A decoction of the roots mixed with catechu, is 
used as gargle for sore gums (Kirt. & Basu, III, 
2093). 


PUNJAB & 


CALLISTEMON R. Br. (Myrtaceae) 

Bailey, 1947, I, 630. 

A genus of about 15 species of trees and shrubs, 
a few of which are cultivated in India as orna- 
mental plants (e.g., C. lanceolatus DC., C. vimi- 
nalis (Soland.) Cheel, C. salignus DC., and C. 
linearis DC.). The plants of this genus are com- 
monly called Borre Brusu, as the flower-bearing 
portions of the branches resemble bottle brushes 
in shape. 


The leaves and twigs of C. lanceolatus (from 
New South Wales and Queensland) contain 0-06— 
0-22% essential oil rich in cineole (35—53 %). 
The oil contains also dipentene, sesquiterpene, 
limonene, «-terpineol, and 0:5% phenols (Weh- 
mer, II, 830). s 

Analysis of the berries gave: moisture, 51-49; 
fat, 5-39; nitrogenous matter, 2:97; reducing 
sugars, 0-84; crude fibre, 14-63; and ash, 5-58 %. 
The oil contains palmitic, stearic, oleic, linolic 
and linolenic acids (Chem. Abstr., 1940, 34, 
2623). 


The leaves of C. viminalis from New South 
Wales gave 2-2% of an essential oil containing 
cineole (c. 30%), d.-«-pinene, amyl alcohol, a 
sesquiterpene and a phenol (2%). The oil from 
Queensland contained: cineole (60—80%), dipen- 
tene, limonene, terpineol, a sesquiterpene and a 
phenol (0-5%) (Krishna & Badhwar, J. sci. 
industr. Res., 1949, 8, suppl., 199). 


CALLISTEPHUS 


Fig. 10.—Callistemon lanceolatus 


CALLISTEPHUS Cass. (Compositae) 
Fl. Br. Ind., III, 249; Firminger, 473. 


A monotypic genus represented by C. chinensis 
Nees syn. C. hortensis Cass. (CHINA-ASTER), 
occurring in China and Japan, and grown in 
Indian flower gardens. Many races of the species, 
showing a wide range of variation in the size 
and colour of flowers are known under cultiva- 
tion. 


Seeds are sown in September on the plains and 
in March on the hills. Seedlings are pricked out 
2 in. apart and later potted singly. 


Two monoglycosides, callistephin and asterin, 
have been isolated from the flowers. The former 
is isomeric with pelargonenin and yields pelar- 
gonin on hydrolysis. Asterin is identical with 


15 


i 
| 


: CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


CALLISTEPHUS 


chrysanthemin 0 
indicum (Wehmer, 


btained from Chrysanthemum 
II, 1217). 


CALLITRIS Vent. (Pinaceae) 

A genus of about 19 species of trees and shrubs 
distributed in Australia and Tasmania and yield- 
ing resins, volatile oils and timber. 


C. cupressiformis Vent. syn. C. rhomboidea R. Br. 
Troup, III, 1168. 
T'am.—Candiracu. 


A moderate-sized ornamental tree with 
feathery cypress-like foliage, usually 30—50 ft. 
high, sometimes attaining a height of about 70 ft. 
It was introduced into India in 1885 and now 
covers considerable areas on the Nilgiri hills. 
It is also grown to a limited extent in other parts 
of Madras State. The wood is resinous and 
soft, and there is little demand for it in the furni- 
ture industry. It is mainly used as fuel. The 
plant has been used for hedges and as a nurse 
for other trees. 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


Distillation of leaves yields an essential oj] 
containing nearly 50 % terpenes. The ester in 
the oil consists almost entirely of geranyl acetate 
(Rao et al.. J. Indian Inst. Sci, 1925, 8A, 144) 
d-«-Pinene, [-limonene and dipentene are also 
present. Table 1 (Finnemore, 55), gives the 
characteristics of oils from different sources, 


TABLE 1 


Nilgiri leaves Nilgiri leaves Australian. 


distilled in distilled leaves disti 
summer at in winter led in Janu. 
Bangalore at site ary 
Yield, % 0:17 0.039 0:0335 
Sp. gr. 0:8715 0:8717 0:8826 
(at 15°) (at 15°) (at 29°) 
n 2 ITAA 7 
D 1:4703 ] -4723 1 -4747 
Sap. val. 47-1 ole = 
Ester as gera- 
nyl acetate, % 16-5 17:8 30:43 
Sol. in 80%.alc. — l in 21-5 lin 1j 


The season during which the leaves are dis- 
tilled is known to have an effect on the yield of 


Fig. 11.—Callitris cupressiformis 


H et 
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oil; more oil is obtained in summer than in 
winter. It is, however, doubtful whether the 


season of collection of the leaves can account for 
the difference in yields recorded in Table 1. 


CALONYCTION Choisy (Convolvulaceae) 

A genus of about 5 species of perennial her- 
baceous climbers occurring in the tropical 
regions. These were originally included in 
Ipomoea and later segregated; there is again a 
tendency to remerge this group in Ipomoea. 


C. aculeatum House (Ipomoea alba Linn.) syn. 
Ipomoea bona-nox Linn.=Calonyction bona-nox 
Bojer; C. speciosum Choisy Moon FLOWER 

DEP, IV, 483; Fl. Br. Mda, IV, 197. 

Sans.—Chandrakanti, mandavalli; HINDI & 
Benc.—Dudhiakalmi; Tam.—Naganamukkori; 
TrL.—Panditivankayya; Mat.—Mandavalli. 

Bompay—Chandrakanta, gulchandnt. 

An ornamental herb with milky juice and 
fragrant night-blooming white flowers, cultivated 
all over India. 

The young leaves and fleshy calyces are used 
as vegetable (Burkill, I, 405). The root bark is 
purgative. 

A resin-like substance which coagulates Castilla 
latex has been isolated from the plant (Wildman 
et al., Science, 1943, 97, 471). 


C. muricatum Don [Ipomoea muricata 

Jacq. ] 

D.E.P., IV, 487; Fl. Br. Ind., IV, 197. 

Hinpt & Benc.—Michai; Gus.—Garayo; Mar— 
Bhonvari; Tam.—Kattutali. 

Bomspay —Gariya; Mapras —Mukkattikkay. 

This species, occurring in the Himalayas up to 
an elevation of 5,000 ft., Gangetic plain, Deccan 
hills, Burma and Ceylon, is smaller than C. 
aculeatum, and bears blue or purple flowers. 

The juice of the plant is used for destroying 
bedbugs. The swollen pedicels are edible. The 
Seeds are bitter and cathartic and the powder is 
used as febrifuge. The seeds are largely imported 
Into Bombay under the name TUKM-I-NIL 
(U.S.D., 1495; Kirt. & Basu, III, 1711): 

The seeds yield 8-74 % fixed oil with the fol- 
lowing characteristics: d30°, 0-9164; np”, 1-4528; 
iod. val. (Hanus), 68:57; sap. val., 200. It con- 
tains: palmitic, 13-6; stearic, 22-5; linolenic, 3-91; 
linolie, 15-2; oleic, 40-97; and behenic acid, 3°78 %. 
The high concentration of behenic acid is note- 


worthy (Kelkar et ; 
1947, 24, 87), r et al, J. Indian. chem. Soc., 


(Linn.) 


CALOPHYLLUM Linn. (Guttiferae) 
genus of about 130 species of trees, distri- 


CALOPHYLLUM 


buted in the tropics of the old world, of which 7 
species occur in India. Many of the species yield 
timbers of economic value. The timbers of all 
the Indian species of Calophyllum are similar in 
appearance and are commercially classed under 
Poon. A few species bear beautiful flowers and 
parallel-veined leaves and are grown for orna- 
mental purposes. 


C. apetalum Willd. syn. C. wightianum T. Anders. 

THE POONSPAR OF TRAVANCORE 

D.E.P., I, 33; C.P., 204; Fl. Br. Ind., I, 274. 

Mar.—Bobbi; Gus—Sarpuna; Tam.—Siru- 
binnai; Kan.—Irai; Mat.—Cherupinnai. 

A moderate-sized tree, occurring in the ever- 
green forests of western ghats from Mysore to 
Travancore up to an elevation of 1,000 ft., and on 
the banks of rivers and streams. The fruit is red, 
of the size of a gooseberry, and edible (Cameron, 
17). It has a thin skin enclosing a nut (average 
wt., 6-4 g.) containing a single cream-coloured 
kernel (wt., c. 2-5 g.). 

The wood is pale reddish-white to pale reddish- 
brown with darker streaks, moderately heavy 
(sp. gr., approx. 0-64; wt., 42 lb./c. ft.), irregular 
grained and medium-textured. It has a charac- 
teristic odour. Logs 15—25 ft. in length and 5—7 
ft. in girth can be obtained. The timber is liable 
to splitting and surface-cracking during air- 
seasoning. Better results are obtained by water or 
kiln seasoning. It can be worked toasmooth sur- 
face if handled carefully. The data for its compa- 
rative suitability as timber expressed as percen- 
tages of the same properties of teak are: weight, 
100; strength as a beam, 80; suitability as a post, 
80; shock-resisting ability, 90; retention of shape, 
65; shear, 110; hardness, 110 (Trotter, 1944, 241). 
The calorific value of the wood is 4998 cals., 
8997 B.t.u. (Krishna & Ramaswami, Indian For. 
Bull., N.S., No. 79, 1932, 18). It is a strong con- 
structional timber used for boats, oil mills and 
building purposes. 

The sun-dried seed kernels yield 45—50% of a 
greenish-yellow oil having a characteristic odour 
and a bitter taste. The oil has the following 
characteristics: 155°, 0-939; ,2", 1-4800 ; n50, 
1-4733; acid val, 18; sap. val, 187; iod. val. 
(Winckler), 102; Hehner no., 92-3; titre 
test, 21—22°; unsapon. matter, 1-8%; mean mol]. 
wt., 297; solidifying point, —5° to —7°. It 
consists of the glycerides of stearic, palmitic, 
oleic and probably linolic acids. The oil can be 
refined quite readily by treatment with caustic 
soda solution and refining entails only slight 
loss. The refined oil has a light yellow colour 
and is free from the bitter taste characteristic 
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CALOPHYLLUM 


of the crude oil. It has: acid val., 0-3 and 
titre test, 5—7° (Joseph & Sudborough, J. Indian 


Inst. Sci, 1922, 5, 133). 


C. elatum Bedd. syn. C. tomentosum T. Anders. 
in part non Wight. THE POONSPAR TREE 
D.E.P., II, 32; C.P., 204; Fl. Br. Ind., I, 274. 
Mar.—Nagani; Tam.—Kattupinnai, pongu, 

punnapamorom,; Kan.—Kuve, bobbi; Mau.— 

Kattupunna, malampunna, punnappar. 
TRrapE—Poonspar; Bompay—Pun, TRAVANCORE 

Viri; Ceyfton—Kina. 

A tall tree common in the evergreen forests of 
the western coast from north Kanara to Travan- 
core, ascending to 5,000 ft., and in Ceylon. Trees 
having a clean straight bole of 80 ft. and a girth 
of about 15 ft. are common. 

The wood is reddish-white to pale reddish- 
brown with darker streaks, light (sp. gr., approx. 
0-51; wt., 33—41 lb./c.ft.), interlocked or straight- 
grained, medium-textured, strong and elastic. 
The timber kiln-seasons fairly well at low tem- 
perature. Surface cracking is negligible. The 


wood is sometimes seasoned in water to avoid 
slight radial shakes (Krishnamurty Naidu, 51). 
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The only significant defect is that the planks 
are liable to warp. Under cover and in water 
the wood is durable. It is easy to work and it 
takes a fine polish (Pearson & Brown, I, 49), 

The data for its comparative suitability ag 
timber expressed as percentages of the same 
properties of teak are: weight, 90—95; strength 
as a beam, 85—90; stiffness as a beam, 90—95: 
suitability as a post, 85; shock-resisting ability, 
80—85; retention of shape, 65; shear, 85—105. 
and hardness, 85—95 (Trotter, 1944, 241). 

The timber is useful for ceiling boards, rafters 
planking, cheap furniture, masts, and spars. It 
is also used for chests, tent poles, mathematica] 
instruments, bridges, and general construction 
work. The timber requires careful grading for 
special purposes. Straight-grained and light 
coloured wood is suitable for aircraft. It is 
said to be suitable for paper pulp (Rama Rao, 81), 

The tree gives a feebly astringent gum soluble 
in cold water (Chandrasena, 33). 

The seed kernels yield c. 70% of a reddish-brown 
oil with an unpleasant odour. The oil solidifies 
at 25°, shows a tendency to gum on heating, and 
rapidly develops an unpleasant oxidised flavour. 
The oil is used for illuminating purposes. The 
non-fatty acid constituents are bitter to 
taste and the whole seed probably poisonous. 
The oil has: 7,4, 1-4740; sap. val., 171-0; iod. val. 
(Wijs), 93-5; unsapon. matter, 3:-9%; and free 
fatty acids (as oleic), 3-3% (Bolton, 260; Joseph 
& Sudborough, loc. cit.). 


C. inophyllum Linn. ALEXANDRIAN LAUREL 
D.E.P., II, 29; C.P., 204; Fl. Br. Ind., I, 273. 
Sans.—Nagachampa, punnaga; HINDI & BENG.— 

Sultanachampa; Mar.—Undi, surangi; TEL— 

Pouna; Tam—Punnai, pinnay; Kan.—Vuma, 

honne; Mau.—Punna; Urtya—Poonang. 

Burma—Ponnyet; CeyLon—Domba. 

TRADE—Poon. 

A moderate-sized evergreen sub-maritime tre 
with fragrant flowers occurring on the coastal 
regions of south India, Andaman Islands, Burma 
and Ceylon, and grown for ornamental purposes: 
Trees from south India and Andamans yield only 
small logs, c. 12 ft. in length and 4 ft. in girth, 
but in south Tenasserim, trees with a clean 
straight bole of 30 ft. are available. The. plan! 
can be propagated from seeds without difficulty 
in sandy regions. 

The wood is reddish-white to reddish-brow™ 
Z nately heavy (sp. gr, 0:55—0:90; wt., 38- 
8 lb./c. ft.), interlocked-grained and medium 
textured. The timber is fairly strong, its trans 
verse strength being within 24% of that of teak 
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preaking strength, 9340; Young’s modulus, 
1,060,000; crushing strength parallel to the grain, 
6540 lb./sq. in. (Pearson & Brown, I, 46). The 
timber seasons well but is liable to develop 
surface cracks. It is said to be durable especially 
under water. It can be worked to a smooth 
surface which takes a fine polish. 

The wood is used for posts, beams, furniture, 
railway carriages, cooperage and crane shafts. 
It is employed in ship building especially for 
keels and for pulley blocks. It is also used for 
fishing boats, cabinet work and sometimes, for 
railway sleepers. 

Analysis of the fresh seeds gave: moisture, 
27-23; ash, 1-07; protein, 6-41; fat, 60-72; carbohy- 
drates, 4:07% (Chem. Abstr., 1934, 28, 2207). The 
kernels (43—52% of the fruit) yield 50—73% of a 
dark green viscous oil known by various names, 
—Domba, Laurel nut, Dillo, Pinnay or Poonseed 
oil. Both the extracted and expressed oils possess 
a disagreeable odour and taste. The ranges of 
characteristics reported by various workers are: 
sp. gr., 0-9415—0-9452; 2,1", 1-4699—1-4772; sap. 
val., 191—202; iod. val., 82—98; acid val., 27—78; 
R.M. val., 0:13—0-50; unsapon. matter, 0:25— 
1-4%. Sistosterol has been identified in the 
unsapon. matter. The coacentration of resinous 
substances in the oil varies from 10—30%. 
Dhingra and Hilditch examined a sample of crude 
oil from the Forest Research Institute, Dehra 
Dun; it gave: iod val., 92; acid val., 47:2; sap. 
a 286-6. The percentage composition of the 

xed fatty acids freed from resinuous constitu- 
ents was: oleic, 49-7; linoleic, 23-8; palmitic, 16-8; 
and stearic acid, 9-7% (Jamieson, 45). : i 

The oil is of excellent quality for soap making 
but is unsuitable for edible purposes because of 
the presence of toxic non-fatty constituents. It 
1s used as illuminant. In rheumatism and affec- 
tions of the skin it is applied externally. Refined 
oe 18 injected intramuscularly to relieve pain in 
aie a Since the expressed oil contains 10— 
Ee eee it may be useful as varnish (Brown, II, 
af E 0: Meee Men with the resin 
(Trotter, 1940, ae is used for caulking boats 
me nady defatted press cake gave the follow- 
ea va oon moisture, 6:5; ash, 5-55; crude 
See gm 29-15; reducing sugars, 5-10; non-reducing 
ee 610; starch, trace; crude fibre, 5-55; lignin 

undetermined constituents, 42-05 % (Chem. 


Abstr., 1930, 24, 464 
> : ? ? 9). The cak $ 
bably suitable for Re ae e would be pro 


The bark 


(Brown, TIL, 1S reported to contain 11-9%” tannin 


94). Pounded bark is applied in 
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Fig. 


orchitis, and its juice is used as purgative. A 
decoction of it is employed as a lotion for indolent 
ulcers (Chopra, 569). 

A yellowish-green aromatic resin, possessing 
emetic and purgative properties, is obtained as an 
exudation from the bark (Dymock, Warden & 
Hooper, I, 174). 

The leaves contain saponin and hydrocyanic 
acid, and are poisonous to fish (Burkill, I, 411). 


C. polyanthum Wall. 

D.E.P., Il, 31; Fl. Br. maS I, 274. 

Bencat—Kandeb; Nepat—Kironlt; 
Dieng-la-kuru; BuRMa—Thitpyauk. 

An evergreen tree occurring in Sikkim, Khasi 
hills, Chittagong forests and Martaban hills up 
to an altitude of 5,000 ft. Trees growing in 
Bengal terai have a clean bole of 40—60 ft. 

The wood is pale reddish-white to light reddish- 
brown with darker streaks, light (sp. gr., c. 0:51; 
wt., c. 33 lb./c. ft.), interlocked-grained in fairly 
broad bands and medium-textured. The tree is 
girdled before felling, but for preparing dugouts 
it is felled green and the logs shaped at once. 
The timber is said to be hard, durable, strong and 
elastic and is not liable to attack by white ants. 
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It works well and can be easily 
good constructional timber useful 
beams, rafters, dugouts, masts, spars, 
(Pearson & Brown, I, 51). 


sawn. It is a 
for house posts, 
and helms 


C. soulattri Burm. f. syn. C. spectabile Willd. 

Tue NicopaR CANOE TREE 

DEP., Il, 32; Fl. Br. Ind, I, 271. 

Hrnpi—Lalchunt. 

Burma—Pantaga, tharapi; 
talada; CeyLon—Dombakina. 

A tall tree, 70—80 ft. high and about 7 ft. in 
girth, common in the forests of Tenasserim, 
Andaman Islands and Ceylon. 

The wood is pale reddish-white to pale reddish- 
brown with darker streaks, moderately heavy 
(sp. gr., c. 0:84, wt, 41 lb./c. ft.), interlocked- 
grained and medium-textured. It is a strong and 
elastic timber. Taking the index figures for 
modulus of elasticity and breaking strength for 
teak as 1, those for this species are 1-13. and 
1-09 respectively. It is more than twice as hard 
as teak on both side and end sections. The wood 
seasons well with care. Air-dried material is 
prone to warp and twist, and should be carefully 
stacked. Kiln-seasoning is preferable. It can be 
sawn easily, and worked to a good finish. It is 
used for masts and spars, and is considered 
eminently suitable for planking, rafters, boxes, 
joinery work, and probably plywood. It is not 
sufficiently elastic for use in aircraft. 


Anpamans—Dakar- 


C. walkeri Wight is a large tree found in south 
India and Ceylon, bearing pinkish-white, sweet 
scented flowers. It yields timber useful for 
beams, rafters, posts and door frames, and 

_ ornamental panels (Lewis, 21). The seeds yield 
= an oil used for illumination purposes. 


__ CALOPOGONIUM Desv. (Leguminosae) 
Sh A small genus of herbaceous or slightly woody 
mbers, indigenous to tropical America. One 
species, C. mucunoides Desv. is widely cultivated 
| In many tropical countries as green manure or 
= cover crop in plantations, 


c. eee Desv. 
mnual or perennial, creepin imbi 
troduced into India nae ea oon a 
crop in rubber and other plantations 
ue tly abandoned as not quite satisfac- 
on, Kew Bull., Addl. Ser., XII, 1936 
rted to be highly useful in J ava, 
on for new clearings (Burkill ji 
ter about 6 months, 60 tons of 
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green manure per hectare (=2:5 acres) equi- 
valent to 1,255 kg. of ammonium sulphate (Use 
of Leguminous Plants, 180). It does not thrive 
under shade, and is not liked by cattle (Burkill, 
loc. cit.). It withers in the dry season and is 
tible to fire. 

a The seeds contain: fat, 10:34; total N, 5:82; 
albuminoid N, 4:86; cellulose, 13-74; pentosans, 
6-89; polyoses, 20:20; and ash, 4:14 %. The fat — 
contains arachidic, palmitic, oleic, and linoleic 
acids (Chem. Abstr., 1936, 30, 4899). 


CALOTROPIS R. Br. (Asclepiadaceae) 

A genus of about 6 species of shrubs or small 
trees, distributed in tropical and sub-tropical 
Africa and Asia. 3 species occur in India and 2 
of them, C. gigantea and C. procera are of 
economic importance. 

C. gigantea and C. procera closely resemble 
each other in structure and find similar uses. 
Both plants yield latex containing gutta-percha- 
like caoutchouc and contain a cardiac poison. ‘The 
barks yield strong fibres. The seeds bear a “ine, 
glossy, light floss of comparatively short staple. 


C. gigantea (Linn.) R. Br. ex Ait. 

D.E:P., II, 33; C.P., 415; Fl. Br. Ind., IV, 17. 

Sans.—Arka, mandara; Aras.—Ashur; PERS.— 
Khark, Hinpi—Ak;, Benc.—Akanda; Mar.—Rui; 
Gus—Akado; Tev.—Jilledu; Tam—Arkkam; Kan. 
—Arkagida; Mau.—Erikku; Stnp—Bijalosha. 

A shrub or small tree 8—10 ft. high, bearing | 
unscented, pale purple or white flowers with 
spreading corolla lopes. This species is common — 
throughout India. à 

The latex which is present in all parts of th 
plant, contains: water and water solubles, 86:0— 
955; and caoutchouc, 0:6—1-9%. The coagulum 
consists of: caoutchouc, 5:-1—18-6; resins, 73:6— 
87:8; and insoluble matter, 4:5—13:8% (Budhiraja: 
Indian For. Leafl., No. 70, 1944, 8). The latex 
contains two isomeric resinols, C,H; 0, œ- ealotro 
peol (m.p., 204°—5°), and £-calotropeol (m.p: 
216°—17°) mainly in ester combination with 
acetic and isovaleric acids, and f-amyrin. 
also yields a nitrogen and sulphur containing 
cardiac and fish poison, gigantin, m.p., 243° (de-i 
com.) which is similar to, but not identical with. 
uscharin obtained from the combined latex 0%. 
African C. gigantea and C. procera. Small quani 
tities of unidentified tetracyclic compounds ani 
calcium oxalate are also present (Murti | 
Seshadri, Proc. Indian Acad. Sci., 1943, 18A, 145; 
Bal Krishna et al., ibid., 1945, 22A, 143; Chem 
Abstr., 1941, 35, 6393). The latex contains alsi 
traces of glutathione and a proteoclastic enzy™ 


Digitized by Arya Samaj Foundation Chennai and eGan 


TL 


| Go 
2 | o CALOTROPIS 


Fig. 14.—Calotropis gigantea 


similar to papain (Ganapati & Sastri, Proc. 
Indian Acad. Sci., 1938, 8B, 399; Basu & Nath, 
J. Indian chem. Soc., 1936, 13, 34). 

The latex has not found any industrial appli- 
cation. It is used to a limited extent in the 
tanning industry for deodorizing, removing hair 
and imparting a yellow colour to hides (Chopra, 
310). It is said to be an adulterant of Persian 
opium (Burkill, I, 414). 

The stem bark contains: « and ß-calotropeols, 
f-amyrin, giganteol, a colourless wax, small 
amounts of tetracyclic terpenes, and traces of 
sterols. The flowers contain esters of œ and 
B -calotropeols, -amyrin. volatile and long chain 
fatty acids, and esters of waxy acids and 
alcohols (Murti & Seshadri, Proc. Indian Acad. 
Sci., 1944, 21A, 8; 1945, 22A, 304). 

The bark of the stem yields a fibre which is 
white, silky, strong and durable. It is superior 
to cotton in tensile strength and is used for 
making fishing nets and lines, bow strings and 
twine. The extraction of this fibre, however, 
Presents difficulties. Steaming of the stem fol- 
lowed by pressing between wooden rollers, and 
water-retting with mallet beating, have been 
med to a limited extent (Sircar, Misc. Bull. 
:C.A.R., No. 66, 1948, 43). The fibre can also be 
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extracted by soaking the bark in water for 24—48 
hours followed by autoclaving to eliminate 
incrustations (Chem. Abstr., 1936, 30, 8603). The 
isolated fibre can be bleached to yield a white, 
flexible, cylinder-shaped fibre which can be spun 
either alone or mixed with cotton. To become a 
marketable commodity, regularity of supply at a 
e low price should be assured (Burkill, 
oc. cit.). 

Analysis of the seeds gave: moisture, 7-4; 
protein, 27; ether extract, 26-8; crude fibre and 
nitrogen-free extract, 32-4; and ash, 6:55 %. The 
oil extracted from the seeds is an olive-green 
liquid, the acid fraction of which contains: 
palmitic, 15; oleic, 52; linoleic, 32; and linolenic 
acid, 0-9%. The unsaponifiable fraction (31%) 
of the seed wax gave: phytosterol, m.p., 136°; 
stigmasterol, m.p., 170°; melissyl alcohol; and a 
hydrocarbon, laurane ©,,H,, (06%) (Wehmer, 
II, 1001). 

The seeds bear a fine, soft, glossy and resilient 
floss of cream colour. Analysis of the floss gave: 
moisture, 7-2; soluble matter, 4-7—9-7; lignin, 
15:5; wax, 6:4; saccharose, 0-4; and ash, 364%. It 
contains a yellowish brown colouring matter, 
chlorophyll, a resin, and a crystalline unsaturat- 
ed substance. The presence of a bitter toxic 
substance has been reported (Wehmer, loc. cit.). 

The floss is used for stuffing mattresses, 
pillows, etc. Being short stapled, it cannot be 
spun by itself. But in admixture with cotton it 
can be spun. It can also be spun after chemical 
treatment but cannot be bleached (Burkill, loc. 
cit.). 

The floss is sometimes used to adulterate 
Indian kapok (Salmalia malabarica), but is 
inferior to it in resilience and water repellent 
properties, even though it possesses good 
buoyancy. The Board of Trade, England, has 
stipulated that Indian kapok meant for life belts 
should not contain any Calotropis floss. The 
latter can be easily distinguished from kapok by 
its greater length (1:-4—1-8 in.) and greater thick- 
ness (0:0018—0-0026 in. diam.) (Ghose, Indian 
For. Leafl., No. 32, 1942). 

The root bark contains 8 -amyrin, 2 isomeric 
crystalline alcohols, giganteol, m.p., 223°—24°, 
and iso-giganteol, m.p., 117°—78°, which are pro- 
bably dihydric, giving colour reactions similar to 
those of calotropeols. A colourless substance 
(m.p., 162°) which is probably a tetracyclic triter- 
pene alcohol has been obtained from the unsapo- 
nifiable fraction of the fatty matter (Murti & 
Seshadri, Proc. Indian Acad. Sci., 1944, 21A, 147; 
1945, 22A, 138). 


The ash of C. gigantea (12:7%) is rich in 
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potash ( K,0, 20:8 %) 


is used in gun powder and fire works. _ 

The latex is a strong irritant to the skin and 
mucous membrane. An extract injected into the 
lymph sac of a frog caused slowing of the heart 
‘and acute gastroenterites (Sharma, Indian J. vet. 
Sci, 1934, 4, 63). cn i 

The latex is used in indigenous medicine in 
combination with Euphorbia neriifolia as a dras- 
tic purgative. It is also used as a local irritant 
(Chopra, loc. cit.). 

The stem, root bark. flowers and leaves also are 
used in medicine. A tincture of the leaves is used 
in the treatment of intermittent fevers. Powder- 
ed flowers, in small doses, are useful in the treat- 
ment of colds, coughs, asthma and indigestion. 
Powdered root bark gives relief in dysentery 
(Koman, 1919, 15). The root bark is said to be 
similar to ipecacuanha in its action. In small 
doses (0:2—0°6 g.) it is diaphoretic and expec- 
torant, and in large doses (2—4 g.) it is an 
emetic (B. P. C., 259). The root bark, in the 
form of a paste, is applied in elephantiasis 
(Chopra, loc. cit.). 

In cases of Calotropis poisoning, demulcent and 
mucilaginous drinks, milk, rice-gruel, ete. should 
be given, and morphine and atropine administer- 
ed to allay pain. Skin irritation can be allayed 
by the application of cold water followed by 
soothing preparations like glycerine belladonna, 


C. procera (Ait.) R. Br. 
D.E.P., II, 49; C.P., 413; Fl. Br. Ind., IV, 18. 
Sans.—Alarka; Hinpi—Akada; Mar.—Man- 
aie Paseo Lereicic, 
shrub 6—8 ft. high, bearin rple- 
Spotted pink scented flowers. The Betas a oe 
i Species unlike those of C. gigantea are more or 
~ less erect. 
= The latex of C. procera contains: 
water solubles, 88-4—93-0; and caoutchouc, 0-8— 
e 2 j% The coagulum contains: resins 52-8— 
= 85:0 and caoutchouc, 11-4—22:9% (Budhiraja 
_ cit.). The latex contains: trypsin an 
e labenzyme, and a heart poison (Wehmer 
.). From the latex of the African plant, 
ceryl isovalerate, m.p., 181°, and 
ceryl acetate, m.p., 252°, have been isolated. 
sis both yield a-lactucerol, CH O, 
which can be converted into iso: 
iP, 201° (Chem. Abstr., 1941, 35 
the combined latex of C, procera. 
ntea, uscharin, Ca Hy, O, NS, m.p, 265° 
alotoxin, 29H 10, m.p., 244° (decom) 
ctin have been isolated. On hydrolysis 
ye J ae] 


? 
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water and 


(Indian For. Leafl., No. 95, ... 
1947, 6). The wood yields a light charcoal which 
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Fig. 15.—Calotropis procera 


uscharin gives uscharidin, m.p., 290° (decom.) 
which with borax yields iso-anhydro calotro- 
pagenin, identical with that obtained from calo- 
tropin. Calotoxin yields pseudo-calotropagenin, 


m.p., 240°—42°, on treatment with sodium hydro- | 


xide (Chem. Abstr., 1939, 38, 1742). . 
The leaves and stalks of C. procera contain 
calotropin, Oz) Hap Op, m.p., 221° (decom.); and 
calotropagenin, 0, Hyp Op m.p., 240° (Chem. 
Abstr. 1937, 31, 1031). 
The latex of C. procera is similar to that of 
C. gigantea in properties and is used similarly. 


The floss also is similar to that of C. gigantea 
but shorter (fibre length, 1-2—1-6 in.) and finer | 


(0-0012—0-0018 in. diam.). Adulteration of Indian 


kapok with C. procera floss’ has been prohibited, | 


as the latter, like C. gigantea floss, is prone to | 
water-logging. The stem yields a fibre similar | 


to that obtained from C. gigantea. 


The potencies of the cardiac principles, calotro- 
Pin, uscharin, and calotoxin present in the latex — 
are, 83, 58 and 76 respectively, taking the potency | 


of anabain as 100 


A p rocess for the preparation of uscharin an 
uscharidin from calotropis juice (C. procera an 


(Chem. Abstr., 1942, 36, 2921). 


C. gigantea) has been patented (Chem. Absit» | 


1941, 85, 6393), 


C. procera is often found as a weed in agricul: 


tural lands. It can be controlled by spraying ® 
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0:3 % solution of 2, 4-dichlorophenoxyacetic acid 
(Chem. Abstr., 1947, 41, 2196). 


HA Linn. (Ranunculaceae) 

ete. II, 50; Fl. Br. Ind., I, 21. Ahe 

A genus of about 29 species of herbs, distribut- 
ed in the temperate zone. 2 species occur in 
India. C. palustris Linn. (Punjab—Mumiri) is an 
aquatic herb, 6—24 in. high, found in western 
Himalayas. It is acrid and poisonous, and deaths 
among horses caused by eating the herb have 
been reported (Indian J. agric. Sci., 1940, 10, 16). 
The roots contain helleborin and veratrin, and 
are poisonous (Chopra, 470). 


Caltrops, small — see Tribulus 
Calumba, false — see Coscinium 


Calumba root — see Jateorrhiza 
CALYCOFTERIS Lam. (Combretaceae) 

A monotypic genus represented by C. floribunda 
Lam., distributed in the Indo-Malayan region. 


C. floribunda Lam. 

D.E.P., II, 50; Fl. Br. ma. II, 449. 

Sans.—Shvetadhataki; Hmnpi—Kokaray; Mar.— 
Ukshi; Te.—Adivijama, bandimurugudu, muru- 
gudutige, kalikatiga; Tam—Minnargodi; Orrya— 
Kukundia, dhonoti. 

MysorE—-Marasadaboli; C.P—Kohranj; Burma 
—Kyut-nenway, nahunwe; Bomsay—Ukshi. 

A diffuse or scandent shrub with yellowish- 
green flowers, occurring in the deciduous forests 
of south India, Central Provinces, Assam, Chitta- 
gong and Burma. 


The stems store a large quantity of water, and 
the stem juice is taken by forest tribes for 
allaying thirst when water is scarte. The juice is 
not injurious to health. It contains: total 
solids, 0-07; organic and volatile matter, 0:05; 
and mineral matter, 0-02%. The organic matter 
consists of tannin, traces of albuminoids and 
gummy matter. Starch and sugar are absent; 
acetic and other free acids are present in small 
concentrations. The mineral matter consists of 
chlorides, sulphates, traces of nitrates, lime and 
ferric oxide (Ryan, J. Bombay, nat. Hist. Soc., 
1904, 16, 65). 

The leaves are bitter and astringent, and are 
used in colic (Kirt, & Basu, II, 1033). When 


Sround and administered with butter, they are 
fever 
They are also used in external 
The leaves are laxative 


reported to cure dysentery and malarial 
(Rama Rao, 164). 2 
applications for ulcers. 
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and anthelmintic (Koman, 1919, 8). The latter 
property is attributed to the presence of a bright 
yellow crystalline flavone (5: 4’—dihydroxy 
3:6:7:8 tetramethoxyflavone), calycopterin, 
CisH,s0, . Mature leaves are shown to be a better 
source of calycopterin than tender ones. 
There is considerable difference of opinion con- 
cerning its value as an anthelmintic. It is, how- 
ever, toxic to fish and earthworms (Seshadri & 
Viswanadham, Proc. Indian Acad. Sci., 1947, 25A, 
337; Khorana et al., ibid., 1948, 27A, 121). It is 
likely that the contradictory views regarding its 
therapeutic value are due to differences in dosages 
experimented with. It is suggested that either 
a concentrated extract of the leaves or pure caly- 
copterin be used for securing positive results 
(Khorana & Motiwala, Indian J. Pharm., 1948, 
10, 98). The fruit is used in the treatment of 
jaundice (Kirt. & Basu, loc. cit.). 

The leaves contain 7% tannin (Badhwar et al., 
Indian For. Leafl., No. 72, 1944, 6). The wood is 
yellowish-white, moderately hard and useful for 
making tool handles. 


CAMEL 

D.E.P., II, 50. 

Hinpi—Unt; Teu.—Loti-pitta; Tam—Ottagam; 
Kan.—Onte. 

The family Camelidae (sub-order, Tylopoda; 
order, Artiodactyla) to which the camel belongs, 
is represented by two living species, Camelus 
dromedarius, the one-humped Arabian, and 
Camelus bactrianus, the two-humped Bactrian of 
Turkestan. Neither the Arabian form (Drome- 
dary) nor the Bactrian exists any longer in the 
wild state, though there are some semi-wild herds 
which have escaped from captivity. The South 
American representatives of the sub-order Tylo- 
poda are the Llama, Huanaco and Alpaca—all of 
which are smaller animals without hump. Though 
dromedary and bactrian camels differ appreciably 
in form, they are so closely rélated that hybrids 
between them are fertile. Bactrian camels are 
adapted to colder climates and bear a thicker coat 
of hair. The one-humped species is the only one 
met with in India and is distributed in Bombay, 
Saurashtra, Rajasthan, Punjab, western U.P., and 
Patiala. 

The camel is a large and sturdy animal, 64—7} ft. 
high, with long legs and neck and a conspicuously 
humped back. It is adapted for life in the arid 
regions by virtue of its possessing two-toed pad- 
ded feet, slit-like nostrils which can be tightly 
closed during sand storms, water pockets in the 
walls of the rumen and reticulum, and reserves 
of fat in the hump which sustain the animal 
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for long periods. 
by sphincter mu 
15—20 quarts o 
animal for about a wee 
of the animal to abstain 
a matter of training. In ad 
canines in both the jaws, the premolars are 
canine-like, and the beast thus armed with a 
formidable set of pointed teeth, fights by biting, 
unlike other ruminants (Sterndale, 197). ; 
Camels subsist on coarse vegetation preferring 
browsing to stall feeding. If browsing is poor, it 
is necessary to supplement the diet with fodder 
such as missa bhusa (pea straw), moth bhusa 
(from Phaseolus aconitifolius), mung bhusa (from 
Fhaseolus mungo), and gram (Cicer arietinum). 
Red alum (alum containing iron as impurity) 
along with gur is given to camels after a long 
journey. Freshly burnt alum is also added to 
drinking water. Red alum is said to reinvigorate 
the animal. The animal reaches maturity at the 
age of 3 or 4 and lives up to 40—50 years. During 
the rutting season the male becomes savage, utter- 
ing loud roars and fighting with its fellows. The 
female gives birth to one young, the gestation 
period being 11—13 months, and suckles the off- 
spring for a year (Aitken, Gazetteer of Sind, 
1907, 251). t 
Camels are liable to a number of diseases 
peculiar to them. The most common disease is 
Surra caused by Trypanosoma evansi and trans- 
mitted by blood-sucking flies (Tabanidae). The 
symptoms of the disease are remittent fever 
accompanied by emaciation, anaemia and debility. 
About 25% of the Punjab camels suffer from this 
disease. Treatment consists in the administration 
| of Soamin (p-amino-phenyl arsenate) and arseni- 
ous acid (Mem. Dep. 


The water pockets can be closed 
scles, enabling the animal to store 
f water sufficient to support the 
k. The well-known power 
from water is, however, 
dition to the normal 
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both plains and hilly raters Beet ne 
her of the Riverine type or of the Deter 
_ The Hill types are compact animals with 
er legs and greater muscular development 
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than the plain camels. They are capable of carry. 


ing 8—10 md. of load, covering a distance of 30 
miles a day with an average speed of 2—3 miles 
per hour. They are active between 3 and 12 years 


and, if well looked after, are in a fit condition fop 


many more years. 

Riding camels are of lighter build. The head 
is small, neck thin, feet small, chest broad and 
muscles well developed. Good riding camels can 
cover 60—70 miles at a stretch. They can travel 
30 miles a day for days on end with an average 
speed of 6—7 miles per hour. 

Some of the important breeds of camels are 


found in Rajasthan, Punjab and U.P. The exten. | 


sion of irrigation combined with deforestation in 
the Punjab, has affected the camel areas and many 
good breeds, e.g. Montgomery Bhar, have died out 
and a few are in the process of extinction. Among 
the more important Punjab breeds are: Rojan 
(riverine type), and Kala-chitta (a true hill type), 
The camels of Multan, Attock, Rawalpindi and 
Jhelum districts are strong, hardy, short-necked 
baggagers, intermediate between hill and plain 
types. One of the important breeds of Rajputana 
camels is the Bikaner camel. It is found all over 
India and is considered to be one of the best 
among riding camels. It is a typical desert breed, 
with a coat of fine hair, upturned nose, fine muzzle 
and small ears. A breed comparable to the 
Bikaner camel is found in Alwar which combines 
the qualities of both desert and hill types. 
camels met with in western U.P. are baggagers 
of the riverine type, and those bred at Okha, 
Nawanagar, Malia. etc., in Kathiawar, the south- 
ern limit of the camel-breeding region in India, 
are of the plains type (Hira, Indian Fmg, 1947, 
7, 504; Leese, A treatise on the one-humped 
camel, 1927, 52). 

The number of camels in the Indian Union was 
estimated at 65,600 in 1945. Table 1 gives the 


TABLE 1 
Number (thousands) 
State =D 
h 19 
Ajmer-Merwara ; : 5 a a i ‘3 
Bombay including merged States . 17 28 
Cutch 6 7 n.a 17 
East Punjab including merged States 101 wL) 
Hyderabad . ; ; s 33 ’, 
z ashmir ; ; 3 4 4 
reater Rajasthan 1 
Madhya Bharat y ; = 4 
P. E. P. S. U. À s 57 63 
Saurashtra , A 3 ; 12 ! 
Vindhya Pradesh . s i 1 E) 


(a) below 500 ; (n. a.) n ne Aa ah 
; (n. a.) not available ; the States in which 
Pe pumi per conceals is leis then 500 are: C. P., Himachal 
at, » Orissa, and Delhi (Live-Stk Statistics, Loom 
Statist. Adv., Minist. Agric., Jan. 1980. on ee? 
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distribution of camels in the different States of 
co i CAMEL PRODUCTS 

Important among the commercial products 
obtained from the camel are: camel hair and milk. 

CAMEL HAIR is highly valued for its softness, 
lightness, durability and low thermal conducti- 
vity. The animal sheds its hair during the moult- 
ing season—late spring in Central Asia and May- 
June in India—when it is collected. It is also 
obtained by clipping once a year. In the Indian 
camels, hair long enough for shearing is found 
mostly on the back, neck, legs and thighs. The 
hair on the back is not generally shorn and is left 
to serve as a cushion for the pack or the riding 
saddle. Clipping is never close, some hair being 
left to protect the animal from excessive heat and 
cold. The yield of hair in the cold regions may 
be as much as 12 lb. per camel per year, while in 
India, the average yield is about, 2 lb. 

The camel carries a mixed fleece similar to the 
Kashmir goat. The outer hair is coarse, tough 
and wiry. Beneath this is a short soft down of 
great fineness known to the trade as Camel hair 
wool. As both coats are shed or clipped together, 
it is difficult to separate the tough hair from the 
soft wool. A combing machine designed for this 
purpose separates the coarse hair as tops and the 
short fibres as noils. Commercial grading is 
based on the amount of coarse hair present in the 
material. The finest hair is obtained from young 
camels (Matthews, 634). 


The woolly hair is soft, strong and fine and is 
woven into blankets, rugs, and fabrics for high 
grade over-coats and dressing gowns. In admix- 
ture with wool it is used for knitted garments. 
Camel hair blankets are superior to woollen 
blankets in affording protection against cold. Two 
camel hair blankets are said to be equivalent to 
three woollen blankets of the. same thickness. 
Mixed with goat hair, it is woven into coarse 
fabrics used for making camel saddles and bags. 
Coarse hair is used for cords, ropes, oll-press bags 
and machine belting, Sacks prepared from eoarse 
fabrics are used in Rajasthan for carrying fodder 
and grain. Beard hair is used for artists’ brushes 
(Agric. Marketing in India, Marketing Series, No. 
54, Rep. Marketing of Wool and Hair in India, 
1946, 3, 40; Brady, 109). 

Raw camel hair contains: fibre, 75—85; fat, 4—-5; 
pad and dust, 15—25%. Microscopical examina- 
aan shows that the fibres are uniform in width 
ae W); the cortical layer of the fibre is regu- 
h -y Striated and filled with pigments. Some 

airs show interrupted medulla. The presence 


____CAMEL 
of these medullated fibres and the wider dis- 
persion range are characteristics that identify 
the fibres. Beard hair is dark brown to black, 
30—120 u broad, with a wider and mostly conti- 
nuous medullary cylinder (Matthews, 635). 

The factors which affect the price of camel hair 
are: length, softness, lustre and shade. The hair 
is sorted according to its length (‘long’, 3in. and 
above; ‘short’, 14—24 in.), feel (soft or coarse) 
and uniformity of colour. Camel hair produce 
in India is brown. Soft and shining hair is sold 
at a premium. The shade intensity of the colour 
influences the price, deeper shades fetching higher 
prices. 

Due to the climatic conditions prevailing in 
the plains, the hair clipped from the plain camels 
is short and coarse, and fetches a low price. In 
1942-43, ordinary camel hair was selling at. 
Rs. 12—16 per md. at Karachi. During the same 
period, short, brown, fine camel hair from hilly 
tracts was selling at Rs. 40—50 per md., and 
longer staples at Rs. 70—80 per md. in the same 
market (Rep. Marketing of Wool and Hair in 
India, loc. cit.). 


TABLE 2—ANNUAL PRODUCTION OF CAMEL HAIR 


IN INDIA (1940)* 
No. of camels Percentage Yield per Total 
Stato (thousands) clipped clip (lb.) uo. 
tion (Ib.) 
East Punjab 97 15 4 291,039 
U.P. 32 80 2 51,338 
Baroda 5 23 0:8 916 
Bikaner 117 50 J 58,329 
Gwalior 9 25 1 2,356 
Jodhpur 136 50 1 68,168 
Patiala 33 75 2'2 54,328 
Other States 188 20 $7,597 


*Rep. Marketing of Wool & Hair in India, 126; Live-Stk. 
Statiat., loo, oit. 
En e e pee pe E E R P EEE 


It is estimated that 50% ef the total preduetion 
of camel hair is exported to foreign countries. 

CAMEL MILK forms an important article of food 
to camel rearers. A good camel yields about 12 
seers (24 lb.) of milk a day. The milk is poor in fat 
but rich in nitrogenous substances. It has a 
tallowy odour and is said to act as a laxatiye to 
those unaccustomed to it. It is considered to be 
beneficial for the diseases of the spleen (Aitken, 
loc. cit.). Halwa prepared from the milk is im- 
ported into India from Persia. A type of kumiss 
is also prepared from it. 
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CAMEL 
ition of milks from camel, cow, 
Beat gos Jare given in Table 3. 


buffalo and goat 


TABLE 3* y 

$ Fat Casoin Other Ash Lactose Total Soli s 
a 
f To T 6%. oe 
p Camel 29 35 04 077 54 130 10 
Cow 3'7 38 04 072 48 l4 87 

Buffalo 60 32 o4 075 50 l5'4 94 

Goat Lo 29 06 078 36 11:8 T8 


*Davies, Indian Indigenous Milk Products, 1940, 2. 


The molar percentages of fatty acids in the camel 
milk fat (excluding the unsapon. matter) are: 
butyric, 5:9; caproic, 1:9; caprylic, 1-1; capric, 2:1; 
lauric, 5-7; myristic, 7:9; palmitic, 28-3; stearic, 
9-7; oleic, 34-1; and linoleic, 3-3 (Hilditch, 330). In 
comparison with the component acids of cow, 
buffalo and sheep milk fats, camel milk fat con- 
tains less butyric and caproic acids. The caprylic 
and capric acids are present to about the same 
extent as in cow and buffalo milk fats. Sheep and 
goat milk fats contain a relatively high proportion 
of these acids. From the point of view of general 
properties and component glycerides present, 
camel’s milk appears to be a good substitute for 
cow or buffalo milk (Dhingra, Biochem. J., 1934, 
28, 73). 

CAMEL HIDE is employed for many minor pur- 
poses. With the hair on, it is used for making 
boxes and suitcases. The chief use to which it is 
put is in the manufacture of Kuppas or large skin 
receptacles for oil or ghee. Camel hide does not 
give good leather. 


‘The flesh of the adult animal is coarse, tough 
and disagreeably sweet. The meat of young 
camels is said to be passable. The intestinal walls 

+ are made use of in making small ornamental flasks 
Bz known as Kuppies. For this purpose the material 
Fe is boiled to a gluey mass, spread over earthen 
BA moulds and dried. They are then painted over 
ae and carefully removed from the mould. The fat 
(component acids: palinitic, 37; stearic, 16; oleic 
47%) stored up in the hump is melted and used 
eee popel gung is used as fuel in desert 
art € nothing else is avail i 

a Gan S able. It contains 
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r ra CAMELLIA Linn. (Theaceae; Ternstroemiaceae) 
A genus of about 45 species of evergreen 
s and trees distributed in the tropical and 
pical parts of Asia. The most important 
nem is C. sinensis cultivated for it 
mmerce is made, 
other species, 
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C. caduca C. B. Clarke, C. caudata Wall o> 


ang 


C. kissi Wall. (syn. C. drupifera), are reported a 


growing wild in India. C. japonica anq 
sasanqua are cultivated as ornamental plants, 


C. japonica Linn. GaRDEN CAMELLIA 

C.P., 210. 

An evergreen tree or shrub growing to A 
height of about 40 ft., with lustrous leaves and 


beautiful flowers varying in colour from white | 


to red. It is cultivated in India as an ornament. 


al plant. It grows well on the Nilgiri hills and 


other hill stations. 


The plant is widely cultivated in Japan. The 
kernels contain about 66:7% oil with the following. 


characteristics: sap. val., 197-2; iod. val., 
thiocyanogen val., 76-1; acid val., 1-05; and un. 
sapor. matter, 0-2%. The constituent fatty acids 
are: oleic, 82:6; linoleic, 2:1; and saturated acids 
(palmitic and stearic), 10-6%; glycerol, 4.5%, 


78-0: 


The oil is a convenient source for the preparation | 
of pure oleic acid. The better grades of the oil are. 


used as hair oil and as a lubricant for watches, 
The leaves are used as a substitute for tea (Chem, 
Abstr., 1938, 4810; Jamieson, 168). | 

A glycoside, camellin, used as a cardiac stimu- 


lant in endocarditis and pericarditis has been 


isolated from the seeds. 
powder soluble in water (U.S.D., 1380). 


It is a white bitter 


C. kissi Wall. syn. C. drupifera Dyer non Lour. 


LET-PET TEA or BURMA 

D.E.P., II, 69; C.P., 237; Fl. Br. Ind., I, 293. 

NepaL—Kissi; Kuast HırLs—Dieng-tyrnem-bhai 

A large evergreen shrub or tree with oblong 
lanceolate leaves and white scented flowers. 


The capsules are about 1 in. thick, 1—3 celled, 


each cell containing a single seed. 


The plant is met with in Nepal, eastern Hima- 
layas, Assam and Khasi hills at altitudes of 


5,000—8,000 ft. The leaves are used as a substi 
tute for tea in the Naga hills (Bald & Harrison, 
140). The seeds yield a non-drying oil (28-33%) 
with properties similar to those of the oil obtained | 
from C. Sasanqua seeds. | 


C. sasanqua Thunb. | 
Bailey, 1944, 501. | 
An evergreen tree or shrub, 10—20 ft. high 

mainly cultivated in China, Japan and Indo 

China for the seeds which constitute the source 

of the tea-seed oil of commerce. The plant is 

reported to be grown in Assam. The fruits al 

eiop ular (1—2 in. diam.) containing 3—4 seé s 
he seed kernels contain 58—59% of a yellow 

straw-coloured oil which is extracted on a com 

mercial scale. It is used as a lubricant, aS 
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ed at textile oil by the silk industry, for soap making 
1 and, after refining, for edible purposes. The oil 
3, was being used as an adulterant for olive oil. 
The characteristics of the oil are: sp. gr. PN 
0-909—0:920; n 25°, 1-466—1-470; sap. val., 188— 
196; iod. val., 80—90; unsapon. matter, 1:5%; 
to a solidifying point of fatty acids, 13—18°. The 
5 and component fatty acids are: oleic, 83—85; pal- 
white! mitic, 5-8; linoleic, 7—9; stearic, myristic and 
ment. arachidic acids, traces (Bull. imp. Inst., Lond., 
S and 1948, 46, 237). 
The seed cake contains saponin and is unfit as 
The animal feed. As a fertilizer it has poor value 
Wing) on account of its low nitrogen, potash and phos- 
78-0: phorus contents. It has been utilized in the 
| uw manufacture of worm killers useful in horticul- 
acids ture. 
ee C. sinensis (Linn.) O. Kuntze syn. C. thea Link; 
ation. C. theifera Griff. THe TEA PLANT 
il are D.E.P., II, 65; VI (pt. 3), 417; C.P., 209; FI. 
chesi Br. Ind., I, 292; Ukers, Tea, I, 409. 
Pa, Hino, Benc., Mar.—Cha, chai; Tam.—Thay- 
` ilai; Tex.—Theyaku. 
ma An evergreen tree or shrub growing to a height 
been of 30—50 ft. when left to itself. Under cultiva- 
bitter. tion it is usually pruned down to a height of 2—5 
_ ft. and maintained as a bush. The leaves are 
alternate, evergreen, elliptic obovate or lanceo- 
Lour. late, with serrate margin. They are glabrous 
or, sometimes, pubescent beneath. The young 
3. leaves are more or less pubescent. Mature 
-bhai leaves are bright green in colour, leathery and 
blong smooth, varying in length from 2 to 12 in. The 
Wers. flowers may be either solitary or may occur in 
elled, clusters of 2—4. They are white and fragrant, 
about 1—14 in. diam. The capsules are 
Jima- brownish-green, 1—4 lobed, each lobe bearing 
as oÍ 1—3 seeds. The seeds are spherical (0-5—0-75 in. 
ibsti- diam.) òr flattened and brown in colour. 
rison, Numerous varieties and races of the plant, 
33%) variously classified by different authors, are 
ained known. Watt recognised four principal varie- 
ties, viz., var. viridis, var. bohea, var. stricta 
l and var. lasiocalyx. Under the first variety he 
| included the following races: (1) Assam indigen- 
niet ous, (2) Lushai, (3) Naga tea, (4) Manipur, (5) 
+ Burma and Shan, and (6) Yunnan and China. 
In l Harler following the suggestion of Cohen Stuart 
fy: considered the forms under four varieties, viz. 
t a var. bohea, var. macrophylla, var. shan form and 
s al | var. assamica (Harler, 10). 
eed Recent work at Tocklai on the classification of 
ello commercial tea types has shown that the types 
Co i ae a cline in respect of the chosen vegetative 
as A Characters, this cline extending from plants of erect, 
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Fig. 16.—Camellia sinensis 


undoubted Assamese origin to plants of undoubt- 
ed Chinese origin. There appear to be two main 
axes of geographical distribution, one approxi- 
mately east to west passing from Assam to China, 
and the other north to south, extending from 
Assam to Indo-China. The two axes roughly 
correspond with the valleys of Brahmaputra, 
Irrawaddy, Salween, Mekong and Yangtse Kiang. 
Three main types originating from Assam, China 
and Indo-China (Cambodia) have been isolated, 
and provisionally given sub-specific ranks desig- 
nated as assamica, sinensis, and cambodia. Some 
characters of one or more of these types are 
found in all the teas of commerce. It is therefore 
concluded that the tea of commerce is a mixture 
of hybrids between the three sub-species. 
Besides a fourth unidentified Camellia species 
has been raised from seeds collected in the 
region between Makha and Salween rivers at 
an altitude of 7,000 ft. This species is interfertile 
with tea; its cup-characters, however, are highly 
detrimental (Annu. Rep., Indian Tea Ass., Sci. 
Dep., 1947; Pl. Br. Abstr., 1949, 19, 358). Pts 

For practical purposes the cultivated forms 
may be considered under two main groups— 
China tea and Assam tea, to which Hybrid tea 
may be added as the third. The China type com- 
prises the slow-growing dwarf trees with small, 
carinate, dark green, leathery leaves. 


27 
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They are more resistant to cold and adverse con- 
ditions than the Assam tea, but the yield is less. 
Assam tea comprises the tall, quick growing 
types with large, drooping, deflexed leaves, well 
adapted to tropical conditions. Under Assam tea 
two types are recognised, one with light green 
and the other with dark green leaves. The term 
Assam tea is often restricted to the former, the 
latter being designated Manipuri tea. Assam 
tea is less hardy, and its cultivation is restricted 
to the Brahmaputra valley where climatic con- 
ditions are less severe than in the Surma valley 
and the Dooars, where the dark leaved type is 
grown. The light leaved variety gives larger 
yields and better qualities of tea than the 
drought-resistant, dark-leaved Manipuri. 
Numerous hybrids between China and Assam 
teas, combining the useful features of the two 
are known. Commercial pure line varieties 
scarcely exist. The plant is but slightly self- 
fertile and yields a poor crop of seeds; cross 
pollination is general and gives rise to a hetero- 
geneous seed crop. As the commercial crop is 
raised from seeds, gross differences among indivi- 
dual bushes are common. Attempts to reduce this 


Fig. 17. 
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variability by continued selection of mot 
trees have not been successful and the prota 
of correlating vegetative features of the sel 
with the quality of tea remains unsoneat 
Attention is now being directed to the sele AN 
of desirable individuals and to propagate i 
vegetatively by cuttings and buddings. A N 
mon practice in India and Ceylon is to n 
single root cuttings which are allowed to a 
under the shade of bamboo frames or of ferns K 
vided with adequate drainage. Successful reat ; 
has been observed in 75—80% of the cas 
and in India, clones of uniform materia 
thus raised have already reached the stage 
commercial usefulness (Eden, World Crops, 1949 
1, 66). 

Distribution—The tea plant is  considerg 
by some to be a native of Assam and th 


adjoining areas in upper Burma. Coher 
Stuart and a few others consider it to ķ 
a native of southern Yunnan and uppe 


Indo-China (Bull. Jard. bot. Buitenz., 3rd ser 
1918/20, 1, 193). In both regions tea is found in; 
wild state. China was the first country to culti 
vate tea and to appreciate its usefulness as thi 


—Camellia Sinensis—Assam Type 
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5 verage. Tea is now grown over a 
o a a vical and sub-tropical regions 
ae setae from 42°N. in Russian Transcaucasia 
Ph 33°S. in northern Argentina. The more im- 
areas are confined to the south eastern 
regions of Asia comprising parts of China, Japan, 
Formosa, Java, Sumatra, Ceylon and India. 

In India, tea is cultivated in the hilly districts 
of north and south India up to an altitude of 
7,000 ft. The principal tea-growing areas in 
north India lie in Brahmaputra and Surma 
valleys of Assam and in Darjeeling and 
Jalpaiguri districts of north Bengal. Other tea- 
growing areas are Ranchi, Dehra Dun, Kangra 
and Kumaon districts. In south India, tea is cul- 
tivated in the hilly regions of western ghats com- 
prising the States of Travancore and Cochin, and 
the districts of south Malabar, Coimbatore and 
Nilgiris. 

Although tea is a hardy plant and will grow 
in almost any part of the world, provided ‘the 
climate is wet and warm, the conditions most 
favourable for its cultivation are: (1) a narrow 
range of variation in temperature, (2) a generous 


portant 


rainfall distributed throughout the year, and (3) 
absence of strong dry winds and freezing tem- 
peratures. The low elevation districts of upper 
Assam and north-east Bengal and the Nilgiris 
and Anamalais in south India, are well-suited 
for tea cultivation. The high elevation districts 
of Darjeeling and south India are also suitable 
for tea, but crop yields are low. The loss in 
yield, however, is compensated by the excellent 
quality of the tea produced in these areas. 
Other tea areas like Ranchi and Dehra Dun are 
not quite favourably situated as the intensity 
and distribution of rains in these areas are 
unfavourable. 

The most suitable monthly maximum tempera- 
ture lies between 70° and 90°F. When the 
maximum shade temperature falls below 75°F. 
or the average minimum temperature below 
65°F., the growth is appreciably slow. Tea can 


flourish at a slightly higher temperature provided 
it is accompanied by very moist conditions. In 
Assam shade temperatures as high as 95°F. to 
98°F. are sometimes reached, but this happens 
In fact, tea 


always during the monsoon season. 


Fig. 18.—Camellia sinensis—China Type 
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flourishes and yield 
tropical climate wit 
throughout the greate 

Tea requires a copious T 
uted throughout the year. 
PE ient is about 60 in. per annum while the 
maximum limit suited to tea is not known. In 
Assam tea districts the average rainfall ranges 
from 50 to about 150 in., while in Dooars and 
Darjeeling districts it averages to about 100— 
200 in. per annum. In south India, the average 
annual rainfall in the tea districts ranges from 
100 to 300 in. Tea suffers badly by prolonged 
drought during any part of the year. In fact, it 
is due to this that cultivation in Ranchi has not 
proved a great success. 

Tea is a shade-loving plant and develops more 
vigorously under light shade than in exposed 
situations. It requires a humid climate and the 
crop yield bears a close correlation with the 
aqueous vapour tension of the atmosphere. 
When the climate becomes cold and dry, the 
growth diminishes. Frost affects the plant 
adversely. 


In the early years of the industry, tea planting 
was restricted to the hilly regions of north-east 
and north-west India and Nilgiris in south 
India. It was soon realised that tea can grow 
well on low-lying flat lands, provided the soil 
is well drained. Some of the finest plantations 
in Assam are found on level ground, 50—400 ft. 
above sea level. In the Dooars of north Bengal, 
tea is grown on gently sloping lands at the base 
of the Himalayan foot hills at elevations ranging 
from 500—1,000 ft. In Darjeeling, Kumaon and 
Kangra districts and in south India, tea is grown 
up to an elevation of 7,000 ft., but more common- 


ly in areas lying between 3,000 and 4,000 ft. above 
sea level. 


For the successful cultivation of tea i 
the soil 

must be deep, free draining and of waT, 
open texture throughout its whole depth. Tt 
must be acid (pH., 5-2 to 5:6) and free from 


s hest in a tropical or sub- 
h a fairly moist atmosphere 
ter part of the year. 
ainfall evenly distri- 

The minimum re- 


calcium carbonate or reactive calcium. The 


er and nitrogen must lie 
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The tea soils of India contain sufficient cont J 

trations of phosphorus and potash as shoud 

by their poor response to phosphatic and potassi 

fertilizers. i 
: CULTIVATION OF TEA 

There are but few agricultural crops whig 
are grown for leaf production, and fewer stil 
which are dependent upon the systematic ani 
regular collection of leaves throughout the grow 
ing season. To that extent tea is a unique erop 
Organised tea industry depends upon the regulą 
supply of young new shoots having the desi 
able characters of flavour, aroma, briskness, et, 
The yield per acre and the quality of finishe 
product are the primary factors valued in the te. 
industry. 

Propagation.—Tea is generally propagated by 
seed. Raising of plants from cuttings has aly 
been successful. In Assam infilling is now- don 
from cuttings taken from bushes in the sam 
plots. The time at which the cuttings are take 
determines the success of propagation. The tim 
best suited in north India is April to June (Annu 
Rep., Indian Tea Ass., 1948, 2). 

The plants are raised from seeds of cross 
fertilised seed-bushes that reach a height of 15- 
20 ft. In north east India, the main crop of see 
is collected during the cold weather (abou 
November), while in the south, seeds are obtain 
ed from May to June. Seeds lose their viability 
on keeping and have to be sown soon after col. 
lection. Before sowing they are selected by 
sieving and floating. Seeds to be sent to distanl 
plantations are dried in the sun and carefully 
packed in boxes. 

It is important that the best available see 
should be used, since the cost of planting is S% 
high and the production period of the bush s 
long that a wrong choice of seed will be highly 
uneconomical in the long run. The quality 0 
tea differs with jats, and it is necessary first w 
decide whether the garden to be planted ® 
Intended to make high class tea or to product 
only a large crop of cheap tea. Once the choi 
has been made it is desirable to use only om 
type for a plantation (Carpenter, Sci. & Cully 
1936-37, 2, 239), i 

Seeds are planted 4—8 in, apart in carefull} 
Prepared and properly shaded nursery be® 
Larger spacing is the rule when seedlings 2 
kept in the nursery for 18—24 months; if the), 
are lifted within 6—12 months, the spacing — 
less. No manures are applied until the seedling 
are 6—9 months old. One maund of pee | 
(12,000— 18,000 seeds) gives sufficient good se 
Ings to plant 3—5 acres, 
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A tea garden in Darjeeling district 
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<—alings in the nursery are susceptible to 

See T worms (Heterodera marioni G.). 
attac k is not common in soils which have been 
nena der forest but only on soils which have 

prg Pv iously under cultivation. In such soils 

pesn Beet to spread a layer of dry grass, about 
ata thick, and burn it. This destroys eel 
ie on the top surface of the soil. The ashes 
are removed carefully before the nursery is 
prepared for planting seeds. Eel worms seldom 
attack seedlings after they are 9 months old. 

Crickets (Brachytrypes achatinus Stoll) also 
cause damage by cutting off young plants just 
above the ground level. Protection of the 
nursery by a close-woven hurdle, 2 ft. high all 
| round, keeps off the attack. 

Preparation of land.—The most suitable lands 
for planting tea are those carrying virgin forest; 
_ grass-lands also can be used, but forest areas are 

better suited. If the land has been under forest, 
the trees should be cut down and removed. 
Stumps should not be burnt on the land since 
wood ashes make the soil alkaline and tea 
| will not grow on such patches. For planting on 
grass-lands, the area is cleared and the roots 
destroyed either by digging or by mechanical 
| cultivation. Hill sides should be contour- 
terraced or bunded and drains dug wherever 
necessary before planting. 

Proper drainage is necessary to facilitate 

water retention by the soil at the optimum level 

required for tea which is approximately as 
follows: sandy soil, 15%; good loam, 18—20%; 
and stiff clay, 25% or more (Bald & Harrison, 19). 
Drainage consists usually of narrow trenches, 

9 in. wide, cut to an average depth of about 3 ft. 
(and connected to a larger drain in a Herring 
bone system. The depth of the drains is govern- 
ed by the depth to which tea roots penetrate the 
soil, by the depth of the water table both during 
rains and dry weather, and by the moisture- 
tetaining capacity of the soil. On sloping land, 
es are dug along the contour of the slope 
l a prevent erosion, loss of soil and waterlogging 
lhi ļow-lying areas by seepage of water from 
eae areas. Such drains are made at an angle 

| soil ara allows drainage water to deposit 
rane icles in the drain whence they are 
| as to wae a year and returned to the land 
of ae ressing. With drains cut at this angle 
Ope there is no scouring. The size and 


n 3 
PES of drains vary with the slope of the 
l rainfall : ae of the soil and the amount of 
| loams and rae are somewhat close in clay 


ar apart in sandy soils. 
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Planting.—The system of planting depends 
mostly on the nature of the land. On gentle 
slopes and flat lands tea is planted about 44 ft. 
apart, either in lines at 90° or at 60° to the base 
line, the two systems being known respectively 
as Square and Triangular planting. On steep 
slopes and hillsides they are planted in lines 
following the contour. Square planting accom- 
modates 2,150 plants and triangular planting 
2,483 plants per acre. On terraces the bushes 
are planted 3 ft. apart. 

The seedlings are planted in holes dug in places 
marked by stakes, with a large lump of undis- 
turbed nursery earth round their roots. It is 
usual to mix a small amount of well-rotted cattle 
manure or compost with the soil used for filling 
in the hole. Organic manure helps to maintain 
the tilth of the soil and its moisture-holding 
capacity. It also stimulates root growth (Bald & 
Harrison, 78). 

Tea plants flourish best under tree shade. 
The trees most commonly used are leguminous 
types such as Albizzia stipulata, A. procera, and 
A. moluccana. Other trees grown in plantations 
are; A. lebbek, Dalbergia assamica, Derris 
robusta, Leucaena glauca, Grevillea robusta, 
Gliricidea maculata, Acacia spp., and Erythrina 
spp. The trees are planted about 50 ft. apart in 
the field while transplanting seedlings. 

It was believed until recently, that thorough 
and constant stirring of the soil was necessary 
to maintain the tea bushes in proper condition 
for yielding maximum crop. It is now known 
that the factor which influences yield is not soil 
stirring but weed growth prevention. Tea plant- 
ations are now kept free from weeds by scrap- 
ing the surface without disturbing the soil to 
more than a superficial extent, or by hand 
weeding. The bushes themselves are induced to 
develop laterally so as to shade the ground com- 
pletely and thus prevent weed growth. Maxi- 
mum crop is obtained from a clean soil shaded 
by the tea bushes themselves. 

The manner in which weed growth is 
suppressed has to be determined according to 
circumstances. In the case of deep rooting 
weeds long established in the soil, the quickest 
method of suppression is by thorough and deep 
cultivation. Light cultivation to a depth of 
4—5 in. in spring or wet season when the soil is 
moist, suppresses weed growth. For young tea 
or for tea heavily pruned, several cultivations 
may be necessary, while for a fully grown tea 
no cultivation is required except one hand 
weeding. On flat lands, as in Assam, hand weed- 
ing and complete suppression of weeds may be 
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satisfactory, but on steep slopes entire suppres- 
sion of weeds may lead to soil erosion. In such 
cases only selective weeding is practised, by which 
such pernicious weeds as grasses are removed 
while succulent herbs are allowed to remain. 
The latter serve to protect the soi! from being 
washed away by run-off water and also from sun 
scorch. 

Protection from drought is best secured by 
having the ground well-shaded by bushes and 
by an organic mulch of leaf fall and prunings 
left upon the soil surface. 


Leaves and prunings may be buried in the soil 
during cold weather but not too deep. Deep 
hoeing in order to bury the prunings does not 
give any additional advantage over surface 
mulch. Hoeing cuts the fine feeder roots and 
delays response of bushes to growing influences 
after cold weather. 


Manuring—A tea crop of 1,000 lb. per acre 
removes annually from the soil approximately 
55 lb. nitrogen, 30 lb. potash and 10 lb. phos- 
phoric acid. The drain on nitrogen is beyond the 
average recuperative power of the soil and re- 


Fig. 19.—A Tea Garden in 
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gular manuring is necessary to ensure sus 
yields. Staj 
A large number of trials carried out in 
districts of north-east India have establish e 
outstanding importance of nitrogenous feri 
for the healthy growth of the bush ang A 
yield of leaf. The application of Potash, 
phosphoric acid has given only occasiona] 
small increases in crop. Trials over a perin. 
20 consecutive years have shown that applicn 
of ammonium sulphate has consistently i 
the best crop for the same quantity of nity 
applied. The use of organic bulk manure 
tea soils has no advantage over the us 
ammonium sulphate. Leaf fall and pruni 
from bushes (amounting to about 1,000 Ih. 
acre per annum) provide all the organic ma 
required for maintaining soil fertility. Gr 
manuring has also been tried, and trials } 
shown that gree ncrops grown for a full year 
more, such as arhar (Cajanus cajan) or } 
medeloa (Tephrosia candida) and ploughed i 
the soil are beneficial (Cooper, Mem. Tod 
exp. Sta., No. 6, 1946; Carpenter, Emp. J. ¢ 
Agric., 1938, 4, 1). 


the Dooars 
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Tea flourishes in acid soil, and application of 
sulphate of ammonia renders the soil acid. 
Manures such as calcium cyanamide give a good 
return for a few years, but the soil acidity is 
gradually reduced and the growth is affected. 
Nitrate of soda, while not greatly altering soil 
acidity, affects the physical character of the soil; 
the soil becomes sticky, drainage is impeded and 
aeration is reduced. In such cases addition of 
sulphur or sulphate of ammonia rapidly restores 
the tilth of the soil. 

The nitrogen content of tea leaf is increased by 
the application of nitrogenous fertilizers. Ex- 
cessive doses, however, affect the quality of 
finished tea. The application of phosphatic fertili- 
zers improves the quality. The action of potash 
is variable. Experience in Ceylon plantations 
suggests that potash has a beneficial effect, while 
in Assam it has proved detrimental. It is pro- 
bable that there is an optimum value for potash 
beyond which it adversely affects the quality of 
tea (Bald & Harrison, 120). 

Young plants 2—3 yrs. old respond well to 
comparatively small doses of nitrogen, c. 20 lb. 
per acre, while for plants 4 years old, the dose 
can be increased to about 40 lb. per acre. Larger 
doses of nitrogen become necessary as the plants 
grow older. Nitrogenous fertilizers not only help 
growth but also impart resistance to red 
rust (Cephaleuros parasiticus). Young plants 
respond to applications of phosphatic manures 
but they stimulate also the growth of weeds. 
Potash also has a beneficial effect but only up to 
the 3rd or 4th year. A complete manurial 
mixture is recommended for young plantations. 
_ Pruning.—Pruning is necessary in order to 
induce a vigorous vegetative growth and ensure 
a continuous supply of tea flushes for tea manu- 
facture, and to keep the tea bush at such a height 
that it can be plucked by hand. 

The most common practice is to prune the 
pen when quite young to a few inches from 
ee Round to provide a main stem and encour- 
ye se ae of lateral shoots so that it develops 
A of a size and shape suitable for pluck- 
R y and. A convenient height is 3—4 ft. The 

ew prunings are given when the plants are 
Di years old, during the dormant or slow grow- 
e period when the food reserves are at a 
aximum. 
ater the first low-cutting the plants are perio- 
ically pruned. Prunin b ientl 
deseribed und ; g can e conveniently 

@) Daan er two heads: 

‘ing ght pruning is carried out at varying 

‘tervals of time dependin limati - 
ditions I p g upon climatic con 

' N north-east India where the bushes 
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remain dormant during the dry cold weather, it 
is customary to prune annually or biennially. In 
south India where the dormant period is not well- 
marked, the bushes are pruned at intervals of 
2—3 years. At higher elevations the interval is 
longer. The cut is made on the last grown wood, 
the length left on the bush varying from about 
0-25 in. to 2 in. above the point of the previous 
cutting. The crop obtained is independent of the 
length of wood left at pruning if the wood is not 
older than 2 years. 

(ti) Heavy or medium pruning is resorted to 
when the bushes have become too high for 
plucking or when a part of the plant is affected ` 
by a disease. In the latter case, the cutting 
may involve the removal of a few stems or it 
may need what is called Collar pruning, i.e. the 
removal of the whole framework of the bush 
down to the ground level. It is customary to 
prune to a height of 18—24 in. from the ground, 
followed at intervals, by light pruning. Severe 
pruning down to about 12 in. was at one time 
recommended for reducing the height of bushes 
zo that the plants may be left to grow for some 
years before a subsequent heavy pruning became 
‘necessary. This practice has now been given up 
as severe pruning results in a large number of 
deaths. 

Heavy pruning is effected at the time of 
minimum growth. In north-east India cold 
weather pruning obviates damage due to sun 
scorch. In south India damage due to sun scorch 
is considerable and, wnile recovery is possible, 
the danger of wound infection by pathogenic 
micro-organisms is ever present. 

Plucking.—Tea harvesting consists in collecting 
the newly grown vegetative shoots composed of 
the terminal bud and two or three leaves imme- 
diately below it together with the intervening 
stalk. Plucking is considered to be ‘full’ when 
two leaves and a bud are plucked; anything less 
is considered to be ‘very fine’. Plucking with the 
inclusion of more than two leaves is ‘coarse’. The 
quality of tea is dependent on the nature of 
the pluck. The tannin content of the leaves 
varies with age, and leaves with low tannin con- 
tent make poor tea. The percentage of tannin 
in the tea flushes is as follows: bud, 28; 
lst leaf, 28; 2nd leaf, 21; 3rd leaf, 18; 4th leaf, 
14; stalk between bud and 2nd leaf, 12; and 
stalk between 2nd and 4th leaf, 6. In addition 
to the tannin content, the ratio of leaves to 
the total weight of the shoot plucked influences 
the quality of the final product (Carpenter, Sci. 
& Cult, 1936-37, 2,239). An average weight 
analysis of a shoot with three leaves and 
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stem; 
B, first order lateral; C. 1, C. 2, second order laterals 


Fig. 20.—Tea—Plucking System. A, mother 


a bud showed: bud, 6:55; Ist leaf, 10-35; 2nd leaf, 
20-86; 3rd leaf, 30-98; stalk, 31-23 % of the whole 
shoot. 

Several systems of plucking have been 
developed to suit different conditions. In areas 
Where the plants have a noticeable dormant 
period, as in north-east India, the shoot is allowed 
to grow until it puts forth 4 leaves of which only 
the bud and top two leaves are plucked, leaving 
the other two on the bush. The length of the 
$, new growth left on the bush is about 6 in. 
’ beyond the highest pruning mark. Plucking is 
carried out so as to leave a horizontal surface at 
that height. 

x Light plucking is preferable to close plucking, 
= æ it yields leaf of better quality and saves 
much labour and cost in cultivation. Bushes 
lightly plucked are more healthy, and are more 
generally free from red rust and violet root rot, 
= than closely plucked bushes (Annu. Rep., Indian 
_ Tea Ass., 1945). At one time, early in the history 

_ of the tea industry, the Practice was to pluck 
= every new shoot as it developed the necessary 

onu ber of leaves. This rendered the bush weak 
d subsequent yields were poor. To enable 
e bush to keep on producing a succession of new 

ts, it is necessary to leave some active new 
le o enable the plant to synthesise the sub- 
ces necessary for developing its own tissues 

he practice is to remove the maximum 
noU! leaf compatible with the maintenance 
the eneral well-being of the bush. 

ts, Known as flushes, develop from the 
a eft after plucking, and the second 

ushes are often plucked so as 


than one small undeveloped 
ES 
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ye 
round, it is necessary to leave fully develope. 


new leaves on secondary shoots. This render 
later plucking difficult, for the bushes become o 
high in the centre that the new leaves cannot he 
reached by pluckers. Plucking to the jhanuil 
maintains a flat horizontal top surface on th: 
bush which makes plucking easy. 


New shoots develop quickly and the bush need: 
to be plucked at short intervals of 7—10 days 
the plucking interval in cold climates may wel. 
be 14 days. Heavily pruned bushes are no 
plucked until the new growth has reached ; 
height of 30 in. from the ground. Plucking į 
mostly by hand, by women who go roùnd the, 
bushes and collect the new flushes in baskets, — 

In north-east India, tea bushes give 5—6 flushe. 
in a season, the average interval between pluck. 
ings being a week. The quality of tea mak 


Fig. 21.—Plucking Tea in the Dooars 


ri Collection, Haridwar 
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from the different flushes varies, that from the 
gnd and 4th being considered superior. 

Attempts have been recently made to mecha- 
nise plucking, and a mechanical plucker powered 
by a small dynamo has been suggested as useful 
(Kingdon-Ward, Capital, 1949, 122, 582). 

Yield.—A mature bush gives about 2 lb. of green 
shoots per annum, corresponding to a crop of 
approximately 1,040 lb. of finished tea per acre 
per annum. In higher elevations the yield is small 
compared to that from the same kind of bush at 
lower elevations. In north-east India, the yield is 
about 450 lb. of finished tea per acre per annum 
or about 2,000 lb. of fresh green leaf, obtainable 
from plantations kept clean of weeds, without 
manuring and without shade trees. This gives an 
indication of the lowest limit of yield possible 
from plantations which do not receive any recupe- 
rative soil treatment. For obtaining higher 
yields manuring is essential. It has been 
observed at the Tocklai Experimental Station 
that the response in crop is a linear function of 
added nitrogen to the soil up to 160 lb. per acre. 
It may be so beyond this, but that has not been 
established. Under suitable climatic and soil 
conditions and proper management, the yield may 
be as high as 43 lb. of fresh leaf per bush per 
annum or 2,500 lb. of finished tea per acre per 
annum. 

While the yield per acre is of great importance, 
the quality of the produce must also be taken 
into consideration. Tea grown at high elevations 
is of better quality, as judged by its market 
value, than tea grown under humid tropical 
conditions. Great variations in quality are 
observed among individual bushes—variations 
which may amount to a difference of Re. 1 per lb. 
in the market value of tea, from. bushes growing 
under identical conditions. 

A pure line variety of tea is not known, and 


|. a named variety of seeds is a collection from 


individual bushes selected for likeness in general 
morphological characters and growing within 
close Proximity to each other. Such a collection 
of seeds is referred to as Jat, Although indivi- 
duals within a jat vary greatly, yet it has been 
Possible by careful selection to produce jats that 
are better than others. The bushes within a jat 
ae in cropping capacity and in quality, and 
‘nese two factors are not correlated; a high yield- 
ing bush may or may not yield leaf of high 


Teny TE, however, A buan uee a oian gai 
o aens gives a certain crop, then manuring 
a 


bush with nitrogen increases the crop, 
ers the quality. The raising of crop 
y manuring has to be effected cautiously 


but low 
yields b 
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and within limits. 

The yield of tea bushes falls off after about 40 
years. This, however, may be due to the im- 
poverishment of soil, failure to supply adequate 
manures, or to the onset of diseases. Individual 
bushes as old as 150 years giving sustained yields 
have been observed. 

Diseases and Pests.—Damage to tea bushes 
by pests and blights is largely influenced 
by cultural conditions. Improvements in the 
latter are accompanied by diminution in damage. 

Red rust (Cephaleuros parasiticus Karst.) and 
grey blight (Pestalotia theae Sawada), though 
widespread, are not associated with serious 
damage. Blister blight is caused by Exobasidium 
vexans Massee and is prevalent in Darjeeling and 
upper Assam. It appeared recently in a serious 
form in south India and Ceylon. It causes serious 
damage to succulent growth of heavily pruned 
bushes and young plants. By adjusting the time 
of heavy pruning and by spraying young plants 
with copper fungicides duriag susceptible periods, 
losses have been reduced to a minimum. On un- 
pruned or lightly pruned bushes bearing plenty 
of mature leaves, the loss due to the disease is 
small. 

Black rot caused by Corticium invisum Petch 
and Corticium theae Bern. has become a serious 
disease in recent years. The fungus is superfi- 
cial and spreads during the growing season rapid- 
ly from bush to bush at points of contact. 
Systematic spraying with copper fungicides con- 
taining suitable adhesives is an effective method 
of protection. 

There are a number of fungi associated with 
decaying stumps causing root diseases. Among 
them are Ustulina zonata Lev., Fomes lignosus 
Klotzsch and Rosellinia arcuata Petch. Systema 
tic elimination of dead bushes from plantations 
prevents serious losses. Other root diseases such 
as Diplodia sp. and Sphaerostilbe repens Berk. 
& Br. are associated with adverse soil condi- 
tions and can be easily remedied. Losses caused 
by the decay of bush frames following heavy 
pruning are rarely associated with any specific 
parasites. 

The study of incidence of blights in relation to 
cultural practices has revealed that modifications 
in cultural treatment can render the host plant 
less susceptible to parasites. 

The pests of tea are numerous, but many of 
them have been effectively controlled by cul- 
tural practices devised in accordance with the 
known life histories of the organisms. Occasional 
epidemics occur at infrequent intervals but can 
be easily brought under control. 
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tale Helopeltis theivora Waterh. (tea mosq 

ti the aoe serious pest of tea. Improved pama 

£ practices and planting of suitable jats have 

H minimised damage. Improvement has been 


ted to such an extent that areas once seri- 
ae affected, are now almost free from ME Pee 
The pest is probably more serious In south India 
where bushes have no resting period than in 
north-east India where during the cold weather 
it disappears and is kept under control by climatic 
conditions. The mosquito is parasitised by a 
mermithid worm and a wasp (Euphorus sp.) re- 
ported from south India. 

A common pest of tea is the red Spider 
(Tetranychus bioculatus W.), a small red mite that 
attacks new flushes of leaves. It is present at all 
times of the year, but becomes most evident and 
causes serious damage when bushes are throwing 
out the first new shoots after pruning or when 
the first growth takes place on unpruned bushes. 
The damage is due not so much directly to the 
pest as to the reduction in the active leaf surface 
area and consequent reduction in the assimilating 
capacity of the leaf. On well-conditioned bushes 
the crop does not suffer appreciably, although it 
is deflected to a later date. On young and weak 
plants, however, the pest can cause serious 
damage. Care has to be taken to allow the 
attacked plants to develop large new leaves before 
E any is removed by plucking. The pest can be 
FE controlled by spraying young and heavily pruned 
a bushes with lime-sulphur solution. In the case 
bi of mature tea it is usual to fertilize the soil with 
nitrogenous manures and stimulate the bushes 
to produce more leaf. 
ae: Stem borers of which the most common is 

z Zeuzera coffeae N. are known to cause some 

damage, but are easily controlled by preventive 

ie measures and by the removal of affected branches 

E at an early stage. Termites are not considered 
to be a major pest of tea. 


MANUFACTURE or Tra 

Commercial tea obtains in several forms: 
black tea, green tea, oolong tea, brick tea and 
tpet tea. Of these by far the largest amount 
rop in India is made into black tea. Green 

à 18 manufactured to a small extent, chiefly for 
‘port to particular areas. Other types have been 
ad only on an experimental scale, 
tea leaves as they are plucked are collected 
hen yan ported as frequently as pos- 

e factory, lightl 

ene a gntly packed to prevent 


—Four principal Operations are 
Preparation of black tea, viz., 
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(a) withering, (b) rolling, (c) fermenting, and (j 
drying. 


(a) Withering.—As soon as the leaf reaches the 
factory it is spread out thinly and evenly 
racks or shelves protected from the weather. The 
object is to dry the leaf partially and evenly 
until it attains a soft flaccid condition. In north. 
east India withering is effected by allowing 
natural breèze to pass over the leaf in houses 
having open sides. In south India, it is usual to 
wither the leaf in enclosed lofts with provision. 
for blowing in warm air, if need be, by power. 
driven fans. It is customary to allow about 18 
hours for withering, during which time the water 
content is lowered by about 40%. During the 
monsoon period, when wet leaf comes to the 
factory for processing, the withering conditions 
should be such that the surface water is rapidly 
removed. In districts where rainfall is heavy 
and continuous during the biggest cropping 
period, it may be preferable to omit the withering 
process altogether. Withering is not considered 
essential for the manufacture of black tea 
although it does have an influence upon the 
appearance and quality of the finished product. 


(b) Rolling.—The withered leaf is passed on to 
rollers where it is twisted so as to damage the 
individual leaf cells and to express the sap which 
is smeared on the surface of the rolled mass. The 
first rolling is usually light and the duration may 
vary from 10 to 20 minutes. The rolled mass is 
sifted on kutcha sorters, the coarse fraction from 
the sifter being subjected to heavy rolling. A 
third rolling is not usually given, but when prac- 
tised it usually lasts for about 10 min. The 


periods of rolling vary greatly in different 
factories. 


(c) Fermenting.—The coarse and fine fractions 
of rolled leaf are taken tosthe fermenting room 
where they are spread out on clean cement floors | 


or other suitable platforms, to a thickness of 1—4 


in. according to-season and condition of the leaf, 
and allowed to ferment for 2—6 hours. During 
this Process the colour changes from green to 4 
bright reddish coppery colour. Fermentation 8 
carried out in conditioned rooms in an atmos 
phere of high humidity and low temperature 
(75—80°F.). Too high a temperature results m 
over- fermentation leading to a lowering in th® 
quality of the final product. After the leaf ha 
fermented to the required degree further chanka 
is arrested by drying in special driers. i 
(a) Drying or firing is a continuous proces 
and is usually carried out in automatic machine 
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The fermented leaf is brought into intimate con- 
tact with a current of hot air at not less than 
130°F., and later during its passage through the 
drier, the leaf encounters hot air the temperature 
of which continuously rises until just as it is 
about to pass out, the temperature is 190—200°F, 
The time required varies, but is usually between 
30 and 40 minutes. The dried product contains 
3—4% moisture. 

It has been recently suggested that withering 
can be altogether omitted since it is only a con- 
ventional process introduced to reduce the 
moisture content of the leaf, and that tea manu- 
factured without withering and rolling is as good 
in quality as twisted tea. In the suggested pro- 
cess, the unwithered leaf is slightly crushed, 
fermented, dried and sorted; the whole process 
occupies less time, and considerable saving of 
space, equipment and labour is secured. The tea 
so prepared, while being light and flat and quite 
good in cup quality, has the drawback that it 
needs larger containers for packing than those 
required for tea manufactured in the conventional 
manner. The manufacture of tea without wither- 
ing poses new problems for solution, though it 
offers quicker output and reduction in cost of 
labour and equipment (Capital, 1949, 123, 151; 
Eden, World Crops, 1949, 1, 166). 

Yet another innovation suggested is the cutting 
of fresh or withered leaf with a tobacco cutter 
before subjecting it to rolling. 

The quality of tea often suffers by insufficient 
attention paid to processes of manufacture. Some 
of the common defects are: (1) stalkiness, (2) 
uneven sorting, (3) dusty teas, (4) flaky teas (not 
properly rolled), and (5) dull liquoring teas. All 
these defects are remediable by proper supervi- 
Sion during manufacture (Capital, 1948, 120, 1107). 

Sorting and Grading—The dried product is 
cleaned and sorted into the various grades of 


commerce as follows:—‘Leaf” grade, (Orange 
Pekoe, Pekoe, Pekoe Souchong) and “Broken” 
grade, (Broken Orange Pekoe, Broken Pekoe, 
Broken Pekoe Souchong, Besides 


Fannings). 
hee a waste product containing pieces of leaf, 
af-hairs, fibre, etc., is obtained during the grad- 
mg and cleaning of tea. This is sold as Fluff 


Caffeine content, c. 3-5%) for the extraction of 
caffeine, 


ae oken grades comprise the smaller sizes 
‘ihe rom bulk or those obtained by cutting 
Oinsa ane leaf grades to desirable sizes. 
usual Ings being equal, the broken grades 
1 lb Y Bive a stronger tea than leaf grades. 

* Of orange pekoe gives 100 cups of good tea, 


while 1 lb. of a broken grade gives 150 cups, and 
fannings still more. The commercial advantage 
of broken grades is evident particularly for 
restaurants where quick service is demanded. 
Further, a greater quantity of broken tea can be 
packed in a given tea chest than leaf tea 
(Wickizer, 22). 

An examination of a sample of good quality 
black tea reveals a number of golden-yellow leaf 
particles in the bulk. These are unopened termi- 
nal buds of the plucked shoots. The number of 
these yellow particles or Tips, is an indication 
of the amount of fine leaves in the bulk and 
therefore of the quality of the manufactured tea. 


Packing.—After sorting, the various grades are 
packed in ply-wood boxes (c. 24 in.x19 in.x19 
in,) lined with aluminium foil and parchment 
paper. The boxes hold about 90—120 lb. of leaf 
tea, and 115—150 lb. of broken grades. Fannings 
and dust are packed in smaller boxes holding 
80—90 lb. 

During sorting, tea invariably absorbs addi- 
tional moisture depending upon the humidity of 
the sorting room. It is important that tea should 
be sorted in a conditioned room, and it has been 
found that tea handled in a room with a relative 
humidity of 65%, neither picks up nor loses mois- 
ture. The product may need a second firing 
before packing if it contains more than 6—7% 
moisture. Tea is preferably packed when it 
contains 6—7% moisture, for in that condition 
post-fermentation or mellowing takes place. 
Tea packed with much less moisture does not 
‘mature’ after packing, while tea containing much 
more is liable to ‘go off’ on keeping. 

Blending—Tea as manufactured does not reach 
the consumer directly. It is blended. Teas from 
different estates have different characteristics; 
also teas from the same estate vary in quality 
according to season. The object of blending is 
to produce a product with uniform character so 
that the consumer may get a similar product in 
every packet purchased by him. Blending is 
essentially an art and demands skill and experi- 
ence of a high degree. 


GrEEN TEA—Green tea is made from leaves 
plucked from the bush in the same manner as 
those used for black tea manufacture. The 
processing is different in that withering and 
fermentation are completely omitted. The leaves 
are heat treated, rolled and dried. The heat 
treatment consists in either pan-firing or in 
steaming to inactivate the enzymes. Steaming is 
the common practice in Assam, while in Dehra 
Dun and Kangra valley the leaves are pan-fired. 
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_ The heating shoul 
minutes and the tr age 
E without any sign 0 
et: Pie "eaf is e eled as in the case of cle 
tij tea and taken immediately to the drier. e 
Ee product made by the pan-fired process 1S Salt. 
be of better quality than that made by steaming 
(Ukers, Tea, I, 42). E d b 

The appearance of green tea is improve y 
polishing. This is effected in a rotating drum 
charged with dried tea along with a polishing 
sane material which may be soapstone or French 
chalk. : 

: The product is sorted out for the market. The 
common grades of green tea are: Young Hyson, 
Twankay, Fannings or Soumee and Dust. The 
first grade forms nearly 90% of the total, while 
the remainder is made up mostly of broken 
fragments. 

If carefully made, green tea should have more 
or less the same composition as fresh leaf. There 
is usually an appreciable decrease in soluble 
tannins (from 20% in fresh leaf to 14% in 
prepared leaf) but the total tannin content of 
green tea is, however, higher than that of black 
tea made from the same leaf. The caffeine con- 
tent also is higher. A larger quantity of green 
leaf is required for obtaining a given weight of 
finished green tea than of black tea. Thus, 1 md. 
of green tea is obtained from 5 md. of green leaf, 
while for the same weight of black tea, 4—4} md. 
of green leaf are sufficient. 

Ootonc Tra is a semi-fermented product 
enjoying a special market in America and 
almost exclusively produced in Formosa. The 

characteristic flavour of oolong tea is due to the 
= Variety of the tea plant grown in Formosa and 
to the soil and climatic conditions prevailing 

ere, rather than to any variation in the method 
‘manufacture. The manufacturing process 
imilar to that employed for green tea, except 
that the leaf is slightly withered and a light 

rmentation allowed before the leaf is dried 
ld & Harrison, 377). 
K Tea is used in Tibet and Central Asia. 
and green teas are made into bricks. 
tea is made chiefly from the waste left 
ne manufacture of black tea, including 
and stalks. Green brick tea is 
es only. The material is steamed 
ler and when flaccid and soft, pressed 
moulds under hydraulic pressure into 
y of tea dust treated with 
er 1s sometimes mixed 
ore moulding, to impart 


d be completed within a few 
treated leaf should be bright 
hing or reddening. 
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ness. Before use, the tea is whittled o | 
E and ground (Ukers, Tea, I, 294). ff the | 
LET-PET OR LEppET TEA is peculiar to Burm 
the Shan States and some of the hill region. 
between Burma and Assam. It is manufactures 
by boiling or steaming the green leaves and. 
preserving them in pits constructed on the prin 
ciple of the silo. A similar tea, La Tra, iş Dre. 
pared in Siam. These siloed teas are used more. 
as pickles or vegetables than as beverages. | 
Aduiteration—The tea of commerce is subject 
to considerable adulteration. The commonest. 
adulterants are spent leaves, grit and sand 
Lime is sometimes added to increase the colour 
of the infusion from inferior tea. Recently 
adulteration of tea with leaves of other plants like 
agath (Sesbania aculeata) and avarai (Cassia 
auriculata), and with the husk of urd (Phasep. 
lus mungo) has been reported (Plant. J. Agric, 


1947, 39, 89). The ash content of tea provides 
a fairly reliable indication of its genuine. 
ness. The total ash content of tea varies from. 


4 to 7% and the soluble ash is not less than 50%. 
of the total ash. Adulteration with spent 
leaves reduces both the total ash and soluble ash 
contents, while grit, sand or lime increases the 
total ash content and reduces the percentage of 
soluble ash (Plant. Chron.,1942, 3%, 342). | 


COMPOSITION OF TEA 


The more important constituents which give 
tea its distinctive character as a beverage are 
caffeine, polyphenols and essential oil. These, by 
themselves and in combination with other consti- 
tuents, contribute to the variations in the quality 
of commercial tea. The tea bush as cultivated at | 
present is not a pure line crop, and the heteroge- 
heity of the material accounts for the variations 
in the analytical composition of the tea leal 
reported in literature. The analytical results, 
however, do not reveal any significant correla- 
tion between the constituents and market value 
or taster’s report on teas. 

Analysis of fresh leaf grown in Assam gave 
the following values: polyphenols, 22-2; protei 
17-2; caffeine, 4-3; crude fibre, 27-0; starch, 0° 
reducing sugars, 3:5; pectins, 6-5; ether extract | 
2:0; ash. 5-6%. Tea leaf contains carotent: 
riboflavin, nicotinic acid, pantothenic acid an0 
ascorbic acid. Of these, pantothenic acid andi 
riboflavin contents are appreciable. Ascorbic acl 
Present in the fresh leaf, is destroyed during t 
manufacture of black tea (Drummond & Mora? 
Nature, 1944, 153, 100; Bradford & Hugh 
Analyst, 1945, Y0, 2: Sreerangachar, J. Soc. che™ 


eo OO aO —a =, 
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Ind., Lond., 1940, 59, 272). The presence of malic 
and oxalic acids has been reported. Both fresh 
leaf and green tea contain kaempferol and 
quercetrin (Chem. Abstr., 1937, 31, 1407; Winton 
& Winton, IV, 109). Among the other constitu- 
ents of tea mention may be made of theophylline, 
C,H,N,O,, theobromine, xanthine, hypoxanthine, 
adenine, gums, dextrins and inositol (Wehmer, 
II, 779; Chem. Abstr., 1948, 42, 6493). 

The most important constituent of both green 
and black tea is the purine base alkaloid, caffeine. 
It is doubtful whether without this stimulant, 
tea as a beverage would have such a wide 
appeal. The caffeine distribution in the different 
parts of the flush is as follows: 1st leaf and bud, 
4-7; 2nd leaf, 4:5; 3rd leaf, 3-7; 4th leaf, 3:3; 
and stalk, 1-9% of the dried material. The 
amount of caffeine in the leaf does not change 
during tea manufacture. 

Tea tannin (polyphenols) is regarded as the 
second most valuable constituent of tea. Till 
recently confusion existed between the stronger 
tannins used in the tanning industry, and the 
comparatively mild polyphenolic constituents 
of tea which were designated “tea tannins”. 

Investigations on the characteristics of tea 
polyphenols show the presence of “condensed 
tannins” in addition to small amounts of gallic 
acid. Tsujimura isolated from the Japanese 
green tea, l-epicatechin, l-gallocatechin and 
galloyl ester of epicatechin. Epicatechin and 
gallocatechin have been isolated also from 
Formosan, Ceylon, Indian and Java teas. Several 
attempts have been made to synthesize tea poly- 
phenols, and Oshima’s claim to have synthesized 
an amorphous polyphenol, identical with the pro- 
duct isolated from Formosan tea leaf, has not 
been substantiated (Chem. Abstr., 1930, 24, 1640, 
5757; 1931, 25, 3637, 4249; 1934, 28, 6141; 1935, 
29, 2941; Winton & Winton, IV, 107; Chem. 
Abstr., 1937, 31, 1902; 1940, 34, 89; Lamb, Tea 
Quart., 1938,11, 103: Harris & Roberts, Biochem. 
J., 1939, 88, 1408: Lamb & Sreerangachar, ibid., 
1940, 34, 1472: Chem. Abstr., 1936, 30, 1139). 

Very recently attempts have been made to 
determine more completely the polyphenols of 
tea by partition chromatography. Various cate- 
chins have been isolated from the ethyl-acetate 
Soluble fraction of an aqueous infusion of Ceylon 
Sreen tea. Their concentrations as percentages of 
the total extractable polyphenols are: 1-gallocate- 
chin, 11-7; d, L-gallocatechin, 5-8; l-epicatechin, 

2; d-catechin(?), 1-2; l-gallocatechin-gallate, 
wee Salloyl derivative of a new gollocatechin 
call ng On hydrolysis gallic acid and a new opti- 

y Inactive gallocatechin, 4-7; and l-epicatechin- 
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gallate, 7:-5%. Results closely similar to these 
have been obtained from Assam tea (Bradfield 
et al., J. chem. Soc., 1947, 32; Bradfield & Penny, 
1948, 2249). 

The polyphenols are the main constituents 
undergoing change during fermentation in black 
tea manufacture. Little or no change takes place 
in green tea manufacture wherein fermentation 
is eliminated. The changes in tannin content 
during the manufacture of black tea are shown in 
Table 1. 


TABLE 1* 


Stage in manufacture Water-soluble tannin 
0, 


Fresh leaf 22-2 
Withered leaf 22.2 
Rolled leaf 18:2 
Fermented leaf 12-9 
Finished tea 12-0 


*Horler, 134 

EEE eee 

During the fermentation of rolled leaf, the 
polyphenols are oxidised so that their catechol 
grouping is converted into o-quinone. Owing to 
their unstable nature, the o-quinones undergo 
condensation so that manufactured tea contains 
a complex mixture of several condensation pro- 
ducts of oxidised polyphenols polymerized to 
various degrees. It is also probable that some of 
these products combine with the leaf proteins and 
produce water-insoluble compounds. The green 
chlorophyll of the leaf is oxidised to brown pro- 
ducts by o-quinone, partly accounting for the 
coppery colour of fresh fermented tea. Part of 
the oxidised polyphenols combine with caffeine 
producing compounds which are soluble only in 
hot water. This accounts for the ‘creaming’ 
observed when hot tea infusions are cooled. The 
progressive decrease in the water-soluble and 
alcohol-soluble solids with fermentation (Table 
2) is due to the lower solubility of the condensed 
oxidation products of the polyphenols (Brad- 
field, Trop. Agriculture, Trin., 1946, 23, 75; Eden, 
World Crops, 1949, 1, 165; Bradfield & Penny, 
J. Soc. chem. Ind., Lond., 1944, 63, 306). 


TABLE 2 
Rolled leaf Rolled lea 
Green leaf fermonted fermented 
for 2 hrs. for 5} hrs. 
at 60°F. at 90°F. 
Water-sol. solids, % 45°6 43.2 38.5 
D polyphenols, % 22.0 19.2 15.1 
Alcohol-sol. solids, % 47.0 38.0 25.5 


The enzyme character of tea fermentation has 


been accepted for many years, but the precise 
nature of the enzyme system responsible for the 
process has been revealed only through recent 
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studies. The peroxidase, 
and cytochrome oxidase 


ascorbic acid oxidase, 
theories, advanced from 
time to time, have been superseded by the Poly 
phenol oxidase mechanism of tea fermenta ae 
The theory postulates the presence 1m tea ot i 
enzyme, polyphenol oxidase, which is specie (0) 
o-dihydric phenols. The presence of this enzyme, 
which is a copper-protein complex, has been 
experimentally established (Roberts & Sharma, 
Biochem. J., 1938, 32, 1819; Roberts, ibid., 1939, 
33, 842; 1940, 34, 500; Lamb & Sreerangachar, 
ibid., 1940, 34, 1472; Sreerangachar, ibid., 1943, 37, 
667). The reactions taking place- in tea fermenta- 
tion may be represented as follows: 


Oxidation F 
Tea catechins —m-ndensation Primary products 
a7 . 
‘Sa Condensation 
n 
Caffeine-polyphenol Polymers 
complex 


The aroma and flavour of tea are probably due 
TEEN to several substances. Besides the flavour attri- 
butable to the essential oil, there are other 
flavours characteristic of the region and the 
season in which the tea is grown. Chemical in- 
formation relating to the substances responsible 
for these flavours is not available. When a tea is 
described as “flavoury”, the expression refers to 
flavour other than that due to the essential oil. 
Flavour and aroma are qualities highly prized in 
the evaluation of teas. Many highly priced 
Darjeeling and Ceylon teas are poor in tannin 
_ content and their market value is largely due 
¿to their aroma and flavour (Ukers, Tea, I, 518). 
| The development of aroma and flavour during 
_ the fermentation process of black tea manufacture 
_ Suggests that the substances responsible for them 
re-exist in the fresh leaf. Tea grown in 
igh elevations and also tea that is prevented 
om vegetative elongation by some cause, such 
attack of green fly in the spring of the 
rhen tea normally grows vigorously, con- 
in a gr ater concentration of substances respon- 
l oma and flavour. 
i i—A volatile oil has been obtai 
yield from fresh spring eee 
jeld from fresh summer leaves 
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lower aldehydes (Chem. Abstr., 1935, 29, 8229 


In addition, small amounts of butyraldehyg.. | 


isobutyraldehyde and isovaleraldehyde have } 
isolated along with n-hexyl, benzyl and 


pheny]. 
ethyl alcohols, phenols, cresol, 


hexoic acid 


een | 


n-octyl alcohol, geraniol, an alcohol (probably | 


B -methyl-butan- æ -ol), linalool, acetophenone 
benzyl alcohol and citral-x (Chem. Abstr., 1934 
28, 3178; 1936, 30, 6889; 1937, 31, 6814, 6815). 


The acids present in the oil obtained from fresh 


leaves include acetic, propionic, butyric, valeric, 


caproic and palmitic acids. The oil from manu. 


factured green tea contains caproic, palmitic and 
heptoic acids along with methyl 
(Chem. Abstr., 1935, 29, 4895). 

Steam distillation of black tea yields an essen- 
tial oil (0-003—0-006 %). The constituents of the 
oil obtained from Formosan black tea are: iso- 
valeraldehyde, a-f-hexenal, 


salicylate ` 


isobutyl aldehyde, © 


benzaldehyde, butyraldehyde, isobutyraldehyde, © 


caproaldehyde, cresol, 


$-y-hexenol. linalool, and ` 


phenyl-ethyl, butyl, isobutyl, isoamyl, benzyl, | 


hexyl and octyl alcohols, besides a secondary ter- 
pene alcohol, citronellol and geraniol. In the acid 
fraction of the oil, propionic, butyric, isovaleric, 
caproic, hexenoic, caprylic, palmitic, benzoic, 


phenylacetic and salicylic acids have been identi- | 
fied. Quinoline has been obtained from the basic | 


fraction of the essential oil. 
methyl salicylate, 2-acetyl pyrrole, methyl mer- 


The oil also contains — 


captan anda sulphur containing colourless liquid | 
(b.p., 102—12°), which on exposure ‘to air changes | 
to a bluish-brown and finally to a black precipi- | 


tate (Chem. Abstr., 1934, 28, 7377; 1936, 30, 3589; 


1938, 32, 1865; 1940, 34, 1809; 1941, 35, 3764). 


Hydrolytic changes leading to the break-down 
of starch present in the leaf are reported to take 
place during the withering of tea. The starch 


content of young leaves is about 0-5% and it 


almost completely disappears during withering. — 
The starch, dextrin, gums and other carbo- 
hydrate materials present in minor quantities in 


the fresh leaf are partly caramelised during the 
firing of tea, and the malty odour of black tea 


as it leaves the drier, may be due, in part, t0 
caramelisation. 


The quality of green tea is influenced by the 
anthocyan content. The quality varies directly | 
as the nitrogen content of the leaf, which in tu 


influences the 
the infusion. However, in the present state © 
our knowledge, it is not possible to specify 

Constituents which are responsible for good an 


bad teas, whether th oor any 
other, er they be green, blac 


percentage of nitrogenous bodies 12 


> 


leric, | 
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The tea taster infuses the tea for 5 minutes and 
examines an extract containing about half the 
tannin, three-quarters of the caffeine and about 
half the total extractable solids. Infusions of 
Assam teas gave the following results: 


—«" TABLE 3* 


Constituents l-hr. boiling 5-min. infusion 
Tannin, % 12:4 7:3 
Coffoino, % 4-8 3°6 
Soluble extract, % 44:5 23-2 


*Ukers, Tea, 1,513 


The quality of black tea liquor, as judged by 
the tea taster, depends primarily on the relative 
proportions of unchanged tea catechins, primary 
products and polymers. A high proportion of 
primary products gives a liquor of good colour 
and astringency. Too high a proportion of poly- 
mers gives dull brownish liquors lacking in 
strength (Bradfield, Trop. Agriculture, Trin., 1946, 
23, 75). 

The “cream” separating from a strong infusion 
consists largely of the caffeine salt of the ethyl 
acetate-extractable polyphenols (Bradfield & 
Penny, J. Soc. chem. Ind., Lond., 1944, §3, 306). 

Storage of tea for a long time is accompanied 
by a reduction in total extractable substances 
and in chlorophyll content (Chem. Abstr., 1939, 
33, 8846). 

Tea Seed:—Analysis of the seeds gave the 
following values: albuminoids, 8-5; starch, 32-5; 
other carbohydrates, 19-9; fatty oil, 22-9; saponin, 
9-1; crude fibre, 3-8; and mineral substances, 3-3% 
(Wehmer, II, 780). Air dry kernels from seeds, 
described as Assam Khasi Katia tea seed from the 
J orhaut Tea Company and examined at the Impe- 
rial Institute, London, contained 10:4 % moisture 
and yielded 17-3% of a clear golden-yellow oil, 
with a slight, not unpleasant, smell and taste. 
The characteristics of the oil were: Sos Sie who 
0:921; acid val., 3-6; sap. val., 194-2; iod. val, 93-2: 

ehner val, 95:2; unsapon. matter, 1:5%. 
The Constituent fatty acids of the oil were 
palmitic, 7-6; stearic, 0-8; oleic, 83-3; linoleic, 7-4; 
myristic, 0-3; and arachidic acid, 0-6% (Hilditch 
& Jones, J. Soc. chem. Ind., Lond., 1934, 53, 13T). 

he mixed fatty acids also contain 0:8% hexade- 
cenoic acid (Jamieson, 168). The unsaponifiable 
matter contains a colourless crystalline substance, 


theasi t 
1949. 43, Cao HaaO, m.p., 168—70° (Chem. Abstr., 


1582). 


an e oil of tea seed is of the non-drying class 
resembles the sasanqua oil in properties and 
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characteristics (Bull. imp. Inst., Lond., 1918, 16, 
454). The yield of oil from Indian tea seed is 
low (17:°3% as compared with 58—59% from C. 
sasanqua and 66-7% from C. japonica), and as 
the seed cake is not suitable for use as a cattle 
feed (it contains saponin) the extraction of the 
oil from tea seed is not considered to be com- 
mercially profitable. 

Uses:—Tea is an accepted wholesome and sti- 
mulating beverage. It is said to be somewhat 
more stimulating to the muscular system than to 
the cerebrum (U.S.D., 1624), and taken in 
moderation, it relieves bodily fatigue. It is astrin- 
gent and diuretic. The former property is due 
to the tannin bodies present, and excessive tea 
drinking is considered by some to have an 
injurious effect on digestion. Efforts have been 
made to prepare teas free from caffeine and 
tannin, but the resulting caffeine-free and tannin- 
free products have little appeal to tea-drinkers. 
Teas of good quality are said to contain caffeine 
and tannin in the proportions required to form 
caffeine tannate, i.e., in the ratio of 1:3 (Martin- 
dale, II, 111). High elevation tea contains the 2 
constituents in the proportion of 1:4-5, the pro- 
portion in low elevation teas being 1:4-8 (Yegna 
Narayan Aiyer, 442). 

Tea as such has little nutritive value. The 
proteins present in the leaf are rendered insoluble 
during the process of manufacture, and tea infu- 
sions contain hardly any protein. Tea infusions 
contain negligible quantities of carbohydrate and 
fat. They contain, however, a few water-soluble 
vitamins, and according to Harrison, 1 kg. of 
made tea contains: 10 mg. of riboflavin, 75 mg. 
of nicotinic acid and 25 mg. of pantothenic acid 
(Plant. Chron., 1948, 43, 262). 

Infusions of tea leaves are used in conjuncti- 
vitis because of their astringent character 
(U.S.D., loc. cit.). 

PRODUCTION AND TRADE 

Acreage and Production ;—India is the largest 
producer and exporter of tea in the world, exclud- 
ing perhaps China, about which statistics relating 
to acreage and production are not available. Out 
of a world output of 938 million lb. in 1948, 
India produced 567-75 million lb., Ceylon, 299 
million lb., Pakistan, 44 million lb., and Java and 
Sumatra, 28 million lb. Table 4 gives the 
acreage, production and export of tea in the prin- 
cipal producing countries of the world. 

In India the major areas of production are 
concentrated in the north-east region comprising 
Brahmaputra and Surma valleys of Assam and 
Darjeeling and Jalpaiguri districts of Bengal. 
This region accounts for nearly 73% of the 
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ORT OF TEA IN THE PRINCIPAL PRODUCING COUNTRIES» 


GE, PRODUCTION AND EXP 


l] Production Annual Export 
| Ares AOR Ib.) (million 1b.) | 
i (thousand acres) = he ot Oe pie ok, a 
fa at = at, ov pes ; | 
| ee ; Country ere | Coe (av:) (av.) (av-) (avy l 
| Aas 1937-1941 1942-1946 1937-1941 1942-1946 1937-1941 1942.194, 
iy : 549.0 351.4 š 
ape Raia 833.8 $40.4 460.0 $ Sto 
E : 944.6 280.8 232.4 266.9 
eas Ceylon 554.4 peo78 
sa 12.8 11.0 
bis Nyasaland 18.4 19.8 11.4 12.6 | 
hee K 14.0 15.8 11.8 13.6 9.6 10.0 — 
p a a b 59.4 a] 
3 4 Netherlands East Indies 518.3° 367.0% 177.0 n. a. 159. 3.0 | 
eee Formosa 110.6 93.5° 26.8 12.8 21.6 18.78 | 
Japan 98.0 75.6 126.2 92.2 39.8 8.0 | 
| 
x Soviet Union® » 123.8 iy Oe 21.8 met = 4 
| China D. a. n. a. n. a, n. a. 77.0? 15.0 | 


*Gommonwealth Econ. Committee, Plantation Crops, 1948, Tables 17—19. | 

a) Int. Inst. Agric. (b) Average for 1937-40. (c) Average for 1937-39. (d) For 1946 (unofficial 
ae ee on United Nations Dovastated Areas Report). (o) Average for 1942-45. (f) For 1946. (g) Average for yoats 
942-1944. | 
total. In south India tea growing is confined to The acreage under tea showed considerable 
the high elevation areas of Nilgiris, Malabar, increase following World War I and reached 
Mysore and Travancore, which together account 750,000 acres in 1933 when further expansion in 


for nearly 20% of the total (Table 5). area was controlled by the International Tea 
regulations. ; | 

TEA While the acreage under tea has risen by about | 

AREA & PRODUCTION 0% since the beginning of this century, the 

(AVERAGE FOR 1945-46 to1947-48) oduction of tea has doubled. This is due toi 

fim L COC ACRES, he increase in yield per acre, from about 384 1b. 


n 1900, to 685 Ib. in 1949, brought about by 
ustained improvement in plantation manage 
nent. 


AREA nis mmc 
PRODUCTION mm mm m 


BOIAN ananena 


UNION 


600 


500 


400 


. 
INDAN emanenn neem ee 
UNION 


NORTH memmannnunnant” 
INDIA 


MADRAS WEST BENGAL 


AREA INTHOUSAND ACRES 


CAHAR 
TRAVANCORE & COCALN 


200 


a 
as 46 47 4° 


1930-34 1935-39 1940-44 


Fig. 28.—Acreage & production of Tea 
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CAMELLIA 
TABLE 6.—PRODUCTION OF BLACK AND GREEN TEA (in 1,000 1b.)* 
Average 
1942 — 46 
— — go =i 
Sa “Black Green Black Greasy 
. 250,859 2,345 296,986 427 
Assam , 
1 . 139,892 8,769 146,089 7,576 
Benga’ 
Tri 6 . 2,579 586 3,230 596 
ripura . : . 5 o o 
Bihar 1,314 755 2,017 203 
i 
U.P 349 1,437 490 1,208 
2,027 139 l 
Eəst Punjab (Kangra) 219 ,02 ,398 
l 22 
Himachal Pradesh . 9 o o o : l 135 6 
Madras. 51,475 46 57,016 762 
Travancore 45,506 323 40,422 
Cochin . 1,153 1,225 
Mysore . 5 D : , 5 9 ° 1,582 1,386 
Cente s o 95) ane 247 325 
Total : Indian Union 495,176 16,423 549,326 12,396 


*Data supplied by Directorate of Econ. & Statist., Ministry of Agriculture, 


Most of the tea produced in India is made into 
black tea. The production of green tea is small 
and is linuted to that produced in the Kangra 
valley and in U.P. (Table 6). During World 
War II when supplies from China and Japan were 
interrupted, the demand for green tea increased, 
and since then a fair quantity of green tea is 
being manufactured. 

There is considerable internal trade in India 
[Tables 7(a) and 7(b)]. The consumption of tea 
in India compared to the output is small. Prior 
to 1915, the quantity coasumed within the country 
amounted to 30 million lb, As a result of the 
sustained activities of the Indian Tea Market 
Expansion Board, the consumption of tea within 
the country has steadily risen, and in 1948 about 
150 million Ib. or nearly 25% of the total annual 
production was consumed. 

Export:—The low domestic consumption per- 
mits India to export a large quantity of tea to 
foreign countries (Tables 8, 9, & 10). Indeed, tea 
ranks second in importance in the export trade 
of India. Exports showed a marked rise during 
the earlier part of the century, and in 1929-30 
reached the peak level of 383 million lb., when 
due to over production in all tea producing coun- 


OSES S o o oo 
tries, the prices of tea in world markets were 
falling below economic levels. As a result of 
the operation of International Tea Regulations 
which came into force from lst April 1933, 
exports were regulated, unrestricted expansion 
of tea areas was prohibited. and equilibrium 
between supply and demand was restored. P 

Among the countries importing Indian a 
U.K. comes first taking nearly 60—70% of | 


QUANTITY 


VALUE 
m 


QUANTITY IN MILLION Ls. 
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Fig. 24.—Export of Tea 
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CAMELLIA 
TABLE 9.—EXPORT OF TEA BY LAND* 
(Qty. in thousand Ib.; val. in thousand Rs.) 
Tran Afghanistan Tibet, Nepal 
— E =o eee Sikkim, Bhutan t 
Qty. Val. Qty. Val. 
Qty. 
1939-40 8,378° n. a. 2,209 788 1,694 
1940-41 6,5228 n. a, 2,428 1,131 2,286 
1941.42 2,277 2,619 4,147 1,977 2,824 
1942.43 7,810 13,246 3,155 2,544 101 
1943.44 755 1,510 4,389 5,126 312 
1944.45 1 l 3,324 3,493 203 
1945-46 147 330 5,358 6,092 154 
1946-47 750 787 4,550 4,845 255 
1947-48 1,064P 3,200? 1,417? 16,692 1,092 
1948-498 n. a, n. a, n. a. n. a. 332 


*Data supplied by Dept. Commercial Intelligence & Statistics, Govt. of India, 


(a) Represents trade with Iran and western & Southern Afghanistan as recorded at certain railway stations on the 
frontier (separate figures for Iran are not available). 


(b) Figures relate to 4 months, April to July, 1947, 


{Direct statistics are nov available. The figures represent traffic by rail, registered at certain frontier stations, tho 
bulk of which is intended for export across the frontiers. Value figures are not available. ’ 


§ Excludes export to Pakistan which amounted to 4,432,214 Ib. valued at Rs. 52,81,000. 


TABLE 10.—EXPORT OF GREEN TEA 


(Qty. in thousand 1b.; val. in thousand Rs.) 


Other 

Year U. K. Ceylon Egypt countries Total 

SD [PSD SSD c —— 

Qty. Val. Qty. Val, Qty. Val. Qty. Val. Qty. Val. 
1943-44 304 281 1,823 974 531 365 ory ae 2,657 1620 
1944.45 71 81 7,734 4094 1,554 777 ee z 9,359 4953 
1945-46 60 oe 1,733 1022 2,210 1069 3,854 6,140 7,797 8351 
1946-47 ee Te 337 168 OC Sc 297 494 634 66] 
1947.48 50 go a0 g So T 77 142 77 142 
1948-49 o0 60 ate OC T So 240 485 240 485 
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CAMELLIA 


total. U.S.A. is the next best consumer (10 %), 
and Canada and Australia together account for 
10%. During the last two years Soviet Union 
has been importing 13—15 million lb. of Indian 
tea. Among the Middle East countries, Iran has 
been a steady customer (Tables 8 and 9). 

Most of the tea is exported by sea, the chief 
ports being Calcutta, Bombay, Madras and 
Cochin. The major quantity is exported from 
Calcutta; Madras ranks second in importance. 
Exports through Bombay are comparatively 
small. 

Besides exports by sea, India has been supply- 
ing through overland routes, a small quantity of 
tea to Tibet, Afghanistan, Iran and other Cen- 
tral Asian countries (Table 9). 

The tea exported from India is mostly black 
tea. Export of green tea is small, and is mainly 
confined to overland exports to Central Asian 
countries, and a small quantity to U.S.A. and 
Egypt. During the years 1943/44—1946/47, 
Ceylon imported a fair quantity of green tea 
(Table 10). 

Besides black and green teas, a large quantity 
of tea waste and fluff is exported, particularly to 
U.S.A., for the manufacture of caffeine (Table 
11). In the earlier years, U.K., Germany and 
Belgium also imported considerable quantities. 
During the War period, Australia and Canada 
imported tea waste from India. 


TABLE 11.—ANNUAL EXPORT OF TEA WASTE 


Period Qua atity Value 
( thoussnd Jb.) ( thousand Rs.) 

1929/30—1933/34 (av.) 4,500 334 
1934/35—1938/39 _,, 4,767 235 
1939/40—1943/44 _,, 6,362 455 
1944/45 6,724 807 

1945/46 8,320 1,220 

1946/47 4,377 677 

1947/48 7,785 1,489 

1948/49 6,702 1,430 


and Sumatra (Table 12). Under the 

tional Tea Regulations export of seeds is 
except for experimental purposes. A 
tity was sent to Kenya and Tanganyika 
d 19 


` 
— a 


III III IE EE I 
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TABLE 12.—EXPORT OF TEA SEEDS* 


Year Quantity Destination 
(ewt.) 

1913-14 7,847 Java, Ceylon 

and Sumatra 
1918-19 1,268 do. 
1931-32 12,620 Java 
1934-35 120 Kenya 
1935-26 240 Kenya and Tanga- 


nyika 
*Handbook of Commercial Information, 1937, 257. 


Imports:—India imports a small quantity of 
black tea (mainly from Ceylon), green tea and, 
sometimes, brick tea (from China and Japan). A 
part of this is re-exported mostly to Middle East 
countries (Table 13). 


Marketing:—Tea manufactured in various 
estates was made available to trade by public 
auction in Calcutta and in London. There were 
no auctions for south Indian tea but considerable 
quantities were sold in the Colombo market. 
Attempts are now being made to develop Cochin 
as an auctioning centre for the south Indian pro- 
duct. 

A large quantity of Indian tea was shipped to 
London and sold through auctions by the Tea 
Brokers’ Association of London. Tea was also 
sold through ex-factory sales, by sale of crops or 
portions of crops by private arrangement, and by 
direct shipment to consuming countries against 
specific orders. 


With the outbieak of World War II, sales in 
London were suspended and all the tea necessary 
for consumption in U.K. and allied coun- 
tries was purchased by the British Ministry of 
Food by a system of contract entered into directly 
with producers in India. Calcutta auctions 
were confined to sales of tea for internal con- 
sumption and to such other out-markets which 
imported tea directly from India. 

Price:—The average price of Indian tea 
before and during the early years of the War 
(1933-34 to 1940-41) was Re. 0-10-6 per Ib. 
sold with export right and Re. 0-4-7 per lb. for 
internal consumption. During the War, America 
and other countries which were getting their tea 
through Britain, began to import directly from 
India. As a result, the demand increased and the 
price rose from Re. 0-9-7 per lb. in 1938-39 to 
Rs. 1-0-9 in 1941-42 (Table 14). In 1942, the 
Government of India banned sale for private ex- 
port from Calcutta and handed over to the 
British Ministry of Food all the surplus available 
for export. Auctions in Calcutta were confined 
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CAMELLIA 
TABLE 13—IMPCRT AND RE-EXPORT OF TEA 
Import (lb.) Re-Export (lb.) 

ra = 

Black Green Black Green 
1939-40 306,195 1,149,674 75 So 
1940-41 297,435 391,221 192 3,494 
1941-42 271,602 237,202 255,500 270 
1942-43 4,926,664 3,311 666,608 50 
1943-44 158,297 5,791 715,712 138,817 
1944-45 60,226 5,225 9 550,332 
1945.46 13,174 X 3 164,345 
1946-47 75,493 396,233 2,925 OG 
1947-48 489,649 47,391} a oo 
1948-49 213,818 14,700f 129,274 oe 
1949-50 71,213 10,583t ate ee 

f Imports of ‘brick’ tea in 1947-48,1948-49 and 1949-50 were 1,428,907 1b., 570,480 Ib. and 21,640 lb. respectively. 


TABLE 14—AVERAGE PRICE OF TEA (per lb.)* 


Year Sold with export right Sold for internal consumption 
ya SS SS) (= —————— ee 
Leaf Grade Dust Green Tea Leaf Grado Dust Green Tea 
Rs. A. P. Rs. A. P. Rs. A. P. Rs. A. P. Rs. A. P Rs. A. P 
1933/34-1940/41 (av.) 0 10 6 Y 047 os ae 
1941-42 l 0 9 0 132 0 7 4 0 6 3 . 
1942-43 1 0 0 0 117 0 15 10 1 0 4 
1943-44 (a) (a) 09 7 0 11 3 ae 
1944-45 (a) (a) 0 108 0 111l de 
1945-46 (a) (a) 5o 0 l44 0 15 5 oe 
1946-47 1 101 1 6 4 178 1 46 1 MSEE 1 2 9 
1947-48 ** it tt) al 3 al 1 6 6 E2 aT l 4 7 1. 8) 
1948-49 ** bt) 2 2 0 Le Shana, 1 R, > 112 7 
1949-50 ** 1 14 10 l1 6 8 1 710 ENTS 


*Data supplied by Contral Tea Board. 
** Indian Tr. J., 1949, 172, 633;1950, 177, 958. 


(a) Auction sale at Calcutta for export was susponded during the period, 


ne 


to sales for internal consumption only. The 
price of export tea was fixed at the average 
price for the three years preceding the War, no 
account being taken of the rise in price up to 
1942. Further, since 1944, tea consumed in India 
was subjected to an excise duty of 2 annas per 
lb., exports to the United Kingdom being exempt- 
ed from the duty. The result was that internal 
prices of tea went up considerably, while U.K. 
was supplied with tea at the pre-War rate. 

It was not until the beginning of 1947 that this 
disparity was rectified. The British Ministry of 
Food agreed to confine their purchases only to 
meet its own requirements and allow India to 
export all her surplus tea freely to outside 
markets. As a result the auctions in Calcutta for 
export tea were resumed after a lapse of about 


5 years. At the beginning there was a steep 
rise in price of tea for export, but towards 
the end of 1947 the price reached nearly the same 
level as that for internal consumption. In 1947 
the Government imposed, in addition to the 
excise duty, an export duty of 2 annas per lb. and 
raised it subsequently to 4 annas per lb. 

The price of tea varies according to the grade, 
(leaf or broken grades) and with the quality. 
Darjeeling teas are superior and are highly 
priced. Table 15 shows the prices of tea from 
different districts. 

INTERNATIONAL ‘TEA REGULATIONS : —Following 
World War I, the tea market experienced alter- 
nating periods of extreme prosperity and acute 
depression. In 1930 and the following years, the 
tea industry was faced with a serious crisis due 


49 
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TABLE 15—AVERAGE PRICE O 


1946-1947 
District/Region ———— 
For export For internal 
consumption 
Rs, A. P Rs. A. P. 
| Darjeeling 1 15 1 16 8 
Í Assam 1 u7 16 1 
i Cachar toyu 1 2 5 
Dooars 1 8 1 12 4 
Terai 1 6 6 12 2 
Tripura 1 8 O 1 2 8 


*Indian Tr. J., 1949, 172, 633; 1950, 177, 958. 


to over-production and consequent fall in prices, 
necessitating the evolution of a machinery to 
regulate and maintain an equilibrium between 
supply and demand. An International Tea 
Regulations Scheme was formulated in 1933, by 
which the major producing countries, viz., 
India, Ceylon and Netherlands East Indies agreed, 
that for 5 years they would not increase the 
acreage under tea, and that they would regulate 
their production and export according to a fixed 
f quota. An International Tea Committee was 
ke constituted under the scheme to administer the 
regulations (International Tea Committee, Me- 
morandum relating to Tea Industry and Tea 
Trade of the World, 1945, 48; Wickizer, 72). 

The agreement was renewed in 1938 for a 
further period of 5 years. During this period 
Malaya and British East Africa joined the 
scheme. At the outbreak of World War II, the 
International Tea Committee agreed to continue 
the scheme for two years after the end of the 
hostilities. 

When the International Regulations were for- 
_ mulated in 1933, the gap between demand and 

_ supply was comparatively small; and the export 
_ quota was fixed at 85% of the standard export or 
_ 383-24 million lb. for India. By 1938, however 
_ Consumption had considerably increased and in 
ge of the increase in quota in 1938-39 to 924% 
he standard export, the demand was still on 
increase. In 1942, when Netherlands East 
lies was overrun by Japan and exports from 

, Japan and Formosa came to a standstill 

ort quota had to be raised to 125% of the 

ort. The demand for tea was conti- 


ration of this scheme, the export 
India by the International Tea 

ortioned equitably between 
1 the accepted maximum pro- 
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F TEA (per. Ib.) FROM DIFFERENT DISTRICTS* 


Gu rukul Kangri ey enkun 


1947-1948 1948-49 | 
a >) m | 
For export For internal For export For E | 

consumption consumption 
Rs. A. P Rs. A. P. Rs. A. P Rs A.P 
1 12 5 17 6 1 13 9 lou š 
1 10 5 14 2 1 10 1 e 
1 40 1 0 3 ik oy dl owi 
1 510 11 5 1 5 10 l Lal 
i G 2 10 8 1 60 1 qe 
Le ail 015 3 ih s 0 15 9 f 


duction of that estate in any one of the years | 
1929—1932. This provided the ‘estates crop basis’ _ 
for production. Similarly the extension of 
acreage was controlled such that- during the 
period of regulation, estates were not allowed to | 
extend by more than one half of one per cent of | 
the area as on 31st March 1938. 

In 1947, the International Tea Committee con- | 
sidered the renewal of the agreement and sug- | 
gested that an interim agreement may be made | 
for a period of 2 years from 31st March 1948 or | 
for such shorter period as may be necessary, till | 
the International Trade Organisation which had | 
come into being, had settled the terms of inter- 
governmental commodity agreements. Mean- 
while, the East African Colonies and Malaya 
withdrew their support to the scheme and were 
free to expand their tea areas to the extent of 
their resources. Consequently some modifica- 
tions became necessary in the existing agree 
ment, particularly in the matter of the limitations | 
on extension and replacement of tea areas which » 
was fixed at 4% in 1938. Ceylon desired toi 
expand her tea area sufficient to replace het 
uneconomic rubber holdings. Pakistan wanted | 
that she should be allowed to have an indepen i 
dent board and should be supplied with seed 
sufficient to replant tea areas. The provisions 
were, therefore, liberalised in these respects per 
mitting during the period of the interim agree { 
ment extensions up to 2% of the area under teë 
on lst March 1938 and a replacement 0 tea 
arca up to 5%, subject in the latter case id 
simultaneous up-rooting of equivalent areas of 0 F 
tea so replaced. India accepted the new agre 
ment early in 1948, and Ceylon, Netherlands Eas 
Indies and Pakistan signed the agreement “ 
in 1948 (Adm. Rep. Indian Tea Licensiti 
Comm., 1947-48; Capital, 1948, 120, 1062; Pla" 
Chron., 1949, 44, 513). 
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ess: —The Tea Market Expansion Board 
. London receives contributions from the tea 
6 ducing countries for carrying on propaganda 
produ hout the world, irrespective of the country 
up oe of tea. For this purpose, a cess is levied, 
oi a cess rate has varied from time to time. 
an as Rs. 1-6-0 per 100 lb. of tea exported till 
te iy but due to devaluation of the rupee the 
Government of India have recently raised the 
rate to Rs. 1-10-0 per 100 lb. 


Tea C 


Camel thorn—see Alhagi 
Camomile—see Matricaria 
Camphire—see Lawsonia 


Camphor—see Cinnamomum 


Camphor, Borneo—see Dryobalanops 
Camphor, Ngai—see Blumea 


Canada balsam—see Abies 


CANANGA Hook. f. & Thoms. (Annonaceae) 

A genus of 3 species of trees, distributed from 
eastern Asia to Australia, of which C. odorata 
is grown in India. It yields a perfume of com- 
mercial importance. 


C. odorata (Lam.) Hook. f. & Thomas. syn. 
Canangium odoratum Baill. YLANG-YLANG TREE 
D.E.P., II, 93; Fl. Br. Ind., I, 56; Brown, II, 189. 
TaM.—Karumugai; Txu.—Chettu sampangi; 
Kan.—A purvachampaka. 

Burma—Kodapnyan; CryLon—Wanasapu. 

This plant is a native of Burma and Malaya 
and has been almost naturalized by cultivation 
in Philippines, Ceylon and the French colonies 
S the Indian Ocean. It is grown in gardens in 
maia, Wild trees attain a height up to 120 ft. 
ut when cultivated for the extraction of perfume 
il ae usually not allowed to grow taller than 
aie ature yellow flowers of cultivated plants 
era. are highly fragrant, form the source of 
AEA CT and the well-known perfume, Ylang- 
Scene eh Plant starts flowering when 13—2 
ae and the best time for collecting the 
is ree when they are turning from yellowish 
ee w. A mature tree yields 10—20 lb. of 

A e à r N 
R ows well on rocky or light soils. No 
ie Pas been made to raise plantations in 
z © extract the oil. 
in the sential oil from the flowers, highly valued 
Perfumery trade, is obtained either by 
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Fig. 25.—Cananga odorata 


steam distillation or by solvent extraction. 
Flowers are gathered in the dark or at about 
dawn, to conserve the fugitive scent which is 
rapidly dissipated by heat after sunrise. A 
novel method has been recently tried in Hast 
Indies for collecting the flowers; this consists in 
gassing the trees with ethylene as a result of 
which most of the flowers drop down after a few 
hours, and can be collected on sheets spread on 
the ground for the purpose (Hutchinson: & 
Melville, 312). The flowers are gathered with 
care, crushing or bruising being avoided. 

The flowers are carefully packed in clean tin 
or nickel coated distillation stills in such a way 
that they do not cut into the steam channels and 
suffer charring. The distillation is carried out 
with clean steam. In Philippines and Reunion 
Islands the distillate is collected in two 
fractions, the distiller being in a position to 
judge from the odour of the distillate the appro- 
priate stage at which the receiver should be 
changed. The first fraction consists principally 
of volatile oxygenated ester constituents and 
traces of terpenes, and forms the ylang-ylang oil 
of commerce. The second fraction, consisting 
chiefly of sesquiterpenes, constitutes the cananga 
oil, a term which is applied also to the total oil 
distilled from the flowers of C. odorata, and 
probably also from those of C. latifolia Finet & 
Gagnep. grown in Java and neighbouring islands 
and possessing an inferior odour. The oils, after 
separation from the water, are clarified and im- 
mediately placed in dark, air-tight bottles and 
paraffined. The total yield varies from 0:5 to 
2:5%, the ylang-ylang and cananga oils being 
obtained in almost equal quantities. 
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Distillation in vacuo of inferior oils has been 
attempted as a means of improving the quality. 
The result, however, has not been satisfactory. 
The distillate appears to be deficient in perfuming 
f power. The high boiling fractions of the ylang- 
4 ylang oil and the resins are important constitu- 
x ents probably concerned in the fixation of the 
volatile odoriferous principles. The resinous 
residues from the distillation are characterised by 
a persistent fragrance. Fractionation with steam 
în vacuo is promising and yields an almost 
colourless product. The process is slow and may 
prove useful for the rectification of inferior and 
unsalable oils. 

Ylang-ylang oil can be extracted from the 
flowers with alcohol, ether, chloroform or petro- 
leum ether. The last named solvent has given 
the best results. The solvent is removed from 
the extract by vacuum (40 mm.) distillation at a 
temperature not exceeding 40°. Solvent extrac- 
tion is preferable to steam distillation as the 
delicate constituents of the essential oil are fully 
retained and the natural aroma of the flowers 
preserved. A yield of 0:7—1-0% of a semi- 
fluid mass having an agreeable, extremely power- 
ful and lasting odour, appreciably different from 
: the odour of the steam-distilled oil, is obtained. 

aa It contains considerable amounts of resin in solu- 

` tion. 
5 The characteristics of ylang-ylang oil, cananga 
d oil and the extracted product are as follows: 
1 


Ter Eee 


ylang-ylang oil: d,3°,0-911—0-958; n%°,1-4747— 
1-4940; [a], —27° to —49-7°; ester val., 90—138; 
ss cananga oil: °°, 0-896—0-942; 30°, 1.4788 
l —1-5082; [æ], —27-4° to —87°; ester val., 42—94; 
extracted product (concrete): d?5°, 1-0317—1-024; 
n 20° 1:5200; acid val., 17-68—10-08; ester val., 
148-4—177-45; ester val. after acetylation, 201:9— 
244-2; phenols, 4—10% (Parry, I, 518; Naves & 

= Mazuyer, 259). 

Ylang-ylang oil contains: alcohols and esters, 
52—64; sesquiterpenes, 33—38; phenols and phenol 
esters, 3; terpenes, 0-3—0-6; aldehydes and 
ketones, 0-1—0-2%. The composition of the 
genuine oil varies widely depending on the loca- 
lity and the technique followed in distillation 
_ The following constituents have been identified : 

ol, _Llinalool, geraniol, benzyl alcohol 
ol, isoeugenol, methyl eugenol, formates, 
es, valerates, benzoates and salicylates, and 
terp . Ethyl esters are absent (Krishna 
ci. industr. Res., 1947, 6, suppl. 
a 29, 6697). 
s characterised by a hi = 
content and a low ee ae 


ae 
ay, 


Domain. G urukul Kangri Collection, Haridwar 
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SS ___ a 
Sesquiterpenes are absent in the extracted n 
Their presence in the distilled oil appears od 
due to their formation in the process of dis 
tion (Chem. Abstr., 1936, 30, 2699; 1935, 29, eon” 

The production of ylang-ylang, formerly au | 
fined to the Philippines, is now a monopoly S| 
the French colonies. oti 

Ylang-ylang oil is classified for trade purpose | 
in Frerich colonies into four grades, viz., Ext 
First, Second and Third. The characteristics i 
the grades are given in Table 1 (Krishna & 
Badhwar, loc. cit.). | 


TABLE 1 | 

Grade Sp. gr. at [<]p Acid Ester 9% | 

16° value (as acetate of. 

goraniol) | 

Extra 0-9686 —31° 3-9 555 
First 0:9556 —33° 3:9 50°3 

Second 0:9396 —54° 3-9 T3 
Third 0:9191 —61° 3:0 21:0 
Total Oil 0: 9406 —48° 2°25 37°4 


pS 


Extra grade ylang-ylang oil from Manila is 
soluble in 80% alcohol and possesses the follow. | 
ing characteristics: n,< 1-4900; [a], <—35° ; ester 
val, > 145. | 

The common adulterants of ylang-ylang oil are” 
turpentine, coconut and other fixed oils, and, 
white oil. 

Ylang-ylang is extensively used in high class. 
perfumery, face powder perfumes and for the: 
fixation of floral odours. Mixed with neroli, 
jasmine and iris it is used in the preparation of 
bouquets. Ylang-ylang oil has a composite 
odour. Synthetic substitutes simulating the 
natural oil have’ been compounded. The odout” 
of the natural oil, however, has greater perme 
nence and is distinctly superior. Cananga oil B 
used in cheap perfumery and for perfuming soa 
It is also used as an application in cephalalg 
ophthalmia and gout (Kirt. & Basu, I, 69). i 

An essential oil has been prepared from the 
leaves of C. odorata. It finds little Or ni 
application in the perfumery trade (Schimmer” 
Rep., 1938, 12). a 

Cananga wood is suitable for posts and hou 
hold implements and for packing cases (Burk™ 
I, 424; Macmillan, 215). 


CANARIUM Linn. (Burseraceae) 
A genus of about 150 species of 
buted in tropical Africa, Madagascar, 


A i 
trees, dist 
south” 
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and Formosa. Some species 


—,., Philippines 

Asia, the Pai eieo-resins, Elemi as- they are 
pa me others yield Dammars with slight or 
callea, 


1 no fragrance. 


Roxb. 
c. penglog CP. 247; Fl. Br. Ind, I, 534; 


12h Pl. 215. 
Kirt & P Syimer—Nerebi, dhuna; LEPCHA— 
i irec met with in the evergreen forests 


am and north Bengal up to a height of 
The fruits are edible, with aroma- 
ellipsoid and slightly dark 


of Ass 
about 3,000 ft. 
tic flesh. They are 
DARE in, which exudes in large quantities from 
wounds and fissures in the bark is clear and 
amber-coloured, and it rapidly hardens to a brittle 
copal-like mass (m.p., c. 125°). It breaks with a 
conchoidal fracture and is soluble in turpentine. 


| Itis aromatic and is burnt as incense. A mixture 
| of this with beeswax in suitable proportions, is 
suggested as a substitute for shellac in finishing 
-crape (Puran Singh, Rep. Bd sci. Adv., India, 


| 1911-12, 33). 


The wood (wt., 39 lb./c. ft.) is shining and 


white when freshly cut turning grey on ex- 


posure, soft and open-grained. It does not warp 


| and can be used for planks, shingles and tea- 
| boxes. 


Tests carried out at the Forest Research 
Institute, Dehra Dun, indicate that it is stronger 
than the wood of C. euphyllum and C. strictum 
(Trotter, 1944, 72). 

The leaves and bark are used externally for 
theumatic swellings (Kirt. & Basu, I, 532). 


C. commune Linn. 
Nut TREE 
DEP. II, 94; C.P., 247; Fl. Br. Ind, I, 531; 

Kirt. & Basu, Pl. 213. 

Hinpi—Jangli badam; Kan.—Kagli mara, Java 
badami. ; 


Curcu— Jangli bedana; CryLon—Ratakekuna; 
Annan, 
and Bae of eastern Malaysia and New Guinea, 
as cultivated in India, particularly in Travan- 
re and in Ceylon, 
The fruits from 
Tule, only 
Species of 


ones, The 


Java ALMOND TREE, KENARI- 


cultivated trees have, as a 
One large, edible seed, while the wild 
Canarium have usually three small 
ance and A eads resemble almonds in appear- 
Sprinklin aste, and are used in Malaysia for 
IS not ocean cakes. The seed coat, however, 
Protein, 19:57: The seeds contain: moisture, 3°76; 
ester, P ; fat, 72-84; ash, 3°85% (Valenzuela 
» Philipp, J. Sci., 1980, 41, 99). 
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The oil pressed from the seed kernels is pale 
yellow with a mild taste and has the following 


characteristics: d8, 0-8740; n7”, 1-4497; sap. 
val., 195:3; iod. val., 74:0; and acid val., 0-22 
(Brodie & Sen Gupta, Bull. Indian industr. 


Res., No. 10, 1943, 63). The component acids of 
the oil are: stearic, 10-2; palmitic, 30-5; oleic, 
39-9; linoleic, 18-7; and linolenic acid, 0-7% 
(Chem. Abstr., 1940, 34, 3837). The oil is similar 
in appearance to coconut oil and is used for cook- 
ing and as illuminant in eastern Malaysia. The 
press cake is valuable as fertiliser and cattle feed. 

An aromatic oleoresin oozes out from cuts 
made on the trunk, the quantity of exudation in- 
creasing with the age of the tree. The oleoresin, 
called Nauli gum has the odour of eugenol, and 
dries to the consistency of wax. It contains: 
essential oil, 10-4; resin, 81:8; water solubles, 3-7; 
and moisture, 25%. The essential oil contains 
nearly 34% anethole and a small quantity of 
terpenes (Krishna & Badhwar, J. sci. industr. Res., 
1948, 7, suppl., 122). The resin is applied in the 
form of an ointment to indolent ulcers. 

The fruit of C. commune is laxative and is a 
substitute for Mistura amygdale (Kirt. & Basu, 
I, 531; Chopra, 471). 

The wood (wt., 37 lb./c. ft.) is light in colour, 
rather hard but not durable. It is scarcely used 
as timber. 


C. euphyllum Kurz 

Fl. Br. Ind., I, 535; Pearson & Brown, I, 231. 

AnpamMans—Dhup; TRaDE—Dhup. 

A large tree attaining a height of 80—100 ft. 
and yielding straight logs up to 40 ft. in length 
squaring up to 30 in. It is found in the deciduous 
forests of Andaman Islands and in Arakan. 

The wood is soft, light (sp. gr., c. 0:4; wt., 26 lb./ 
c. ft.), lustrous, reddish grey or pinkish-grey, and 
narrowly interlocked-grained. It is easy to saw 
and work, and can be finished to give a smooth 
shiny surface. The data for the comparative 
suitability of the timber from S. Andamans, 
expressed as percentages of the same properties 
of teak are: wt., 60; strength as a beam, 50; stiff 
ness as a beam, 70; suitability as a post, 55; 
shock-resisting ability, 55; retention of shape, 70; 
shear, 70; and hardness, 40 (Trotter, 1944, 240). 

It is one of the most useful Indian timbers 
when quarter-sawn. From the strength tests 
made at the Forest Research Institute, Dehra 
Dun, dhup wood, which is available in logs of 
considerable length, is considered suitable for 
aeroplane and glider structures, particularly for 
spars (Limaye, Indian For. Rec., N.S., 1942, 2, 
173). Itis also suitable for making plywood. The 
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CANARIUM in the lower hill forests of Darjeeling up to p 
Fi. a & 3,000 ft. It yields a clear, amber-coloure, ba 


aromatic resin, which is used as an inceng, th 

The wood is white and lustrous when cue a 

ing grey on exposure. It is soft, extreme] 2 pa 

(sp. gr., 0-29; wt., 19 lb./c. ft.), straight-grai Je 

and coarse-textured. The timber seasons oy yi 

» and like many similar soft woods, lasts wel] a, (V 
treatment. It can be sawn and worked œ yii 

ease, and has been used for making tea-boxes », lox 

shingles. It is rather scarce at present (Pe va 

son & Brown, I, 227). i i 


C. strictum Roxb. THE BLACK DAMMAR TREE dí 
DEP., I, 96; C.P., 248; Fl. Br. Ind., 1,534, King É 
Basu, Pl. 214. i le 
Hnn, Benc., & Gus.—Kala dammar; Ma tio 
Dhup, raldhup; TeL.—Nalla rojanamu; T Y“ 
Karapu kongiliam, karinkunthirikkam; Kay, 
Halemaddu; Mau.—Karuttukungiliyam. 
Coorc—Tendalake, doopamara; TRAVANCOR: 
Pantappayan; Trane—Black Dhup, Indian Wi  ™ 


Mahogany. a 
A large, handsome, deciduous tree found: 


the forests of the west coast, from Konk fo 
southwards through Kanara, Malabar, Coo, 


"4 Mysore to Travancore and Cochin up to ab is 
5,000 ft. (Ir 
It yields the black dammar of commet me 
This is obtained by making incisions in the b 
in a belt about 6 ft. from the bottom and th: : 
lighting a fire round the base of the tree, therë a 
damaging the bark and the outer layers of' T 
wood. This results in a flow of resin some i 7 
years later, and the flow, which lasts ! a 


about six months every year, continues for ahii 
1/ years. The viscous resin that oozes out ha m 
ens into a somewhat translucent, stalactitic m an 
unstained clear polished timber has a good ap- of a bright shining colour, breaking with a glas pre 
pearance and can be used as a substitute for the fracture. According to recent enquiries, abi tes 
common classes of mahogany. It is used for 170,000 lb. of resin are produced annually’ TE 
joinery, decorative work, cabinets, packing cases, Madras and Travancore States (Krishna & Ba sh 


Fig. 26.—Canarium euphyllum 


j billiard tables, and internal fittings in ships. The war, loc. cit.). Trade in black dammar is she 
f principal use of dhup wood is, however, in the organised. Local contractors take the lease g 
manufacture of match boxes.* It has been intro- the Forest Department and sell the produc ] 


duced into the European markets, and supplies dealers. The retail price of crude black dam” k 
are plentiful (Imp. Inst., Lond., Descriptive List is about As. 12 per lb. 
of Empire Timbers, 1928, 21; Howard, 171), 


ae handling di fur 


n and its strengtn is very good, permitting easy peed 

C. sikkimense King veneer on the peeling bench as well as In al exit Su 
C.P., 248; Gamble, 140. processes of manufacture. wastage all Vanes in use, 3 

i . compared with a score of other species he o] 

percan & Nerar—Gogul dhup; BuuTaN—P ah, Vi ec s very little in drying and therefore : 7 n 
L eneo: ks very ymg 1 pape” ¢ f 

EPCHA—Narockpa. come out very neat with smooth and unwrinkled peri, © ro 


: c = i G wee 
A tall tree found in Sikkim, Tista valley, and only draw-back is the comparatively big cenre n the f tes 
ea UERR , texture, which, however, is amply outweig 1 O js P 
‘Dhup has been in use for the manufacture of match box- qualities mentioned above, apart from which the inn 


es, Outer as well as inner, during tho past 20 years, Itis made good uso of for peeling bott ieces for tho gdhi 
A . £ g bottom pie 
definitely the very best wood species available. It scores woll (Inforenation furnished by Western India Match 
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ar, as it reaches the market, is in 
me Ce black, brittle, nodular lumps which 
= be easily ground to a light powder. It is 
cae) soluble in alcohol and acetone, and comp- 
ce soluble in benzene and turpentine. It 
es 5—7% essential oil containing d-« -pinene 
(Wehmer, II, 656). On dry distillation the resin 
‘elds 80—85% of a deep blue oil having the fol- 
lowing constants: d 27°, 0-9228; n, 27°, 1-5070; acid 
val, 0; ester val., 11; ester val. after acetyla- 
tion, 287. In addition to a large proportion of 
azulene, the blue oil contains heptane, heptine, 
d-a -pinene and a dicyclic sesquiterpene. Alcoho- 
lic extracts of the resin contain no azu- 
lene, which, therefore, appears to be a decomposi- 
tion product. Dry distillation of the resin also 
yields 6—7% combustible gas containing methane, 
ammonia and carbon dioxide (Moudgill, J. Soc. 
chem. Ind., Lond., 1925, 44, 169T). 


The chief uses of hlack dammar are in the 
manufacture of varnishes, bottling wax and as a 
substitute for Burgundy pitch in plasters. 
It is used for caulking boats (Trotter, 1940, 287). 
As considerable quantities of coal tar pitch are 
imported into India and put to similar uses, the 
possibilities of utilizing black dammar as a substi- 
tute for the former may be worth investigating 
(Information from the Malabar Chamber of Com- 
merce, Calicut.). 


The wood of C. strictum is greyish-white with 
a pinkish cast to the heartwood, lustrous but 
often discoloured with sap-stain. It is moderate- 
ly hard and heavy (sp. gr., 0-60—0-74; wt., 38 lb./ 
c. ft.), broadly interlocked-grained, even and 
Coarse-textured. It is moderately durable under 
cover and can be sawn and worked easily, though 
not as easily as the wood of C. euphyllum. The 
data for its comparative suitability as timber, ex- 
ne as percentages of the same properties of 
ae are: wt., 95; strength as a beam, 85; stiff- 
cree beam, 100; suitability as a post, 85; 
chen Trane ability, 95; retention of shape, 65; 
227: 7 0; hardness, 85 (Pearson & Brown, I, 

; Trotter, 1944, 240). 


‘ one por ceiling, flooring and partitions can 
Rae N rom well-seasoned timber. It is used 
urniture © aie cheap planking and backings of 
guides or n the Kolar Gold Mines it is used for 

an ee in down-cast shafts (Pearson 
holding are 231). The wood has a good glue- 
from it SRAY, and plywood tea-boxes made 
testeq ae ee to be among the strongest ever 
Indian p ehta Dun (Limaye & Sultan Ahmed, 
1944, 71) or. Rec., N.S., 1942, 2(8), 187; Trotter 


C. zeylanicum Blume 
Fl. Br. Ind., I, 532. 
Tam.—Pakklipal. 
CryrLon—Kekuna. 


A large, much-branched tree of Ceylon, bear- 
ing edible oily seeds. 

A clear, fragrant gum-like resin is obtained as 
an exudation from the bark. The resin is used 
as an illuminant and for fumigation. It yields 
10—15% essential oil, containing c. 45% æ- 
Phellandrene (Chandrasena & Hans Lourensz, 
J. Soc. chem. Ind., Lend., 1933, 52, 362T). 

The wood is light (wt., 28 Ib./ c. ft.), soft, pale 
and brownish-white. It is used for packing cases 
and coffins (Gamble, 141; Lewis, 88). 


C. resiniferum Brace ex King, a gigantic. tree 
sparsely distributed throughout Assam, yields 
a black tar-like resin sold in the local market in 
large, round lumps for use as incense and illumi- 
nant torches. Its wood is reported to be useful 
for making canoes and ores (Troup, Indian For. 
Mem., Econ. Prod. Ser., 1909, 7 (1), 99). 


Cana ass 
anay ee y —see Phalaris 


CANAVALIA DC. (Leguminosae) 

A small genus of climbing herbs, comprising 
about 48 species, found all over the tropics. Two 
species are well-known and cultivated for their 
edible pods and beans. Considerable doubt exists ` 
regarding the identity of the species cultivated in 
India (J. Indian bot. Soc., 1947, 28, 83). 

C. ensiformis (Linn.) DC. Jack Bran; HORSE 
BEAN 
Chatterjee, J. Indian bot. Soc., 1949, 28, 83. 


Hinpi—Bara sem, sufed kadsumbal; BENG.— 
Makhan shim; Mar.—Pandhri abai; Tam—Vellat 
tambattai; TEL.—Vella tamma. 

This species, a native of West Indies, is culti- 
vated to a limited extent in India. It is an 
annual, semi-erect, bushy legume, growing to a 
height of 2—5 ft. and bearing sword-shaped 
pods, 8—15 in. long and about 1 in. broad. The 
pods contain 10—12 white seeds, each having a 
brown hilum extending to half the length of the 
seed. 

The plant 
immune to most pests. 


is hardy, drought-resistant and 
It is cultivated for forage 
or for green manure. Young pods and immature 
seeds are sometimes used as vegetable. The 
plant yields 16—20 tons of green forage and about 
1,200 lb. of seeds per acre, and is particularly 
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valuable as a green manure crop for planting be- 
tween rows of sugar cane, coffee, rubber and 
sisal, where it can be ploughed in as a source 
of plant food (Wilcox, 309). Its usefulness 
as cattle feed is doubtful as it is stated to be 
unpalatable and indigestible (Burkill, I, 433). 
Feeding experiments on rats have revealed that 
jack bean meal contains a thermo-labile toxic 
principle causing haemorrhage of the mucous 
lining of the stomach, and after long continued 
feeding, of the intestines also. The meal is non- 
injurious when mixed with wheat flour in 
amounts up to 30% (Chem. Abstr., 1942, 36, 3532). 
Jack bean has been used as a substitute or adul- 
terant of coffee after roasting — (Charavanapavan, 
Trop. Agriculturist, 1943, 99, 157). 

The proteins of jack bean have been extensive- 
ly investigated, particularly since 1926, when a 
globulin possessing urease activity was isolated 
from it in crystalline form (Sumner, J. biol. 
Chem., 1926, 69, 435). Three other erystalline 


— anera mantas oo 


globulins have been isolated, viz N 
(mol. wt., 113,000), concanavalin A Canay, 
96,000) and concanavalin B (mol. se 
Besides the globulins, a crystalline dian: 4 
canavanine, O;H,.0,N, [y-guanidoxy ae 
tyric acid, m.p., 182—4° (decom.)] pa 
obtained in 2-5% yield from jack þ asiy 
Canavanine is hydrolysed by an enzym l 
in the extract of the pig liver into i Preg 
canaline («- amino-Y-o-hydroxyl amine i 
acid). Other nitrogenous constituents pr but 
jack bean meal are: arginine, desaminot AN 
ine, choline, trigonelline, betonicine and nan 
caneine (C,.H.,0;N., m.p., 188-9°) and ited 
—U,H,O;N, m.p., 240-2" (Chem. Abstr. 193 
5034, 7934; 1937, 31, 1468, 4275; 1940, 34, 2335), 


C. gladiata (Jacq.) DC. syn. C. ensiformis 
Baker non DC. Sworp BEAN 

DEPIL 97; Fl. Br. Ind, I, 195,1CPRH] 
Chatterjee, loc. cit. A 
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Fig. 27.—Canavalia ensiformis 
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= Bara sem, lal kadsumbal; 
a ae Mar.—Abai; Tam.—Segapu tham- 
battait; TeL.—Yerra tamma; Kan.—Shembi avare, 
oona a perennial climber, widely cultivated 

arly throughout the East. It has not been 
A nd so far in a wild state in India, but it is 
E osed to have originated, probably from C. 
rosa Wight & Arn., a wild climber extending 
from W. Africa to Philippines (Piper & Dunn, 
Kew Bull., 1922, 134). It exhibits some variations 
uader cultivation, particularly in the length of 
pods and number of seeds (Haines, III, 278). 

It is grown mostly near houses and hedges of 
fields and left to trail on walls and trees. It is 
used as cover crop, forage and vegetable. It is 
generally twining in habit, but semi-erect varie- 
ties are known. It grows vigorously and bears 


R 


Fig, ? 
8.—Pods of Canavalia ensiformis (left) and 


C. gladiata (right) 
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Fig. 29.—Seeds of Canavalia gladiata (left) and 
C. ensiformis (right) 


large white or pinkish flowers and large sword- 
shaped pods, 8—12 in. long and 1-0—1-5 in. broad. 
The pods are more curved and have more strongly 
developed ridges than those of C. ensiformis. 
The seeds are rose or pink in colour, but occasion- 
ally greyish or white. They are strongly com- 
pressed and have a hilum nearly as long as the 
seed. 

The young green pods and beans are used ex- 
tensively as vegetable in India, Burma, Ceylon 
and east Asian countries. Analysis of fresh 
beans gave the following values: moisture, 
88-6; protein, 2-7; fat, 0-2; mineral matter, 0-6; 
carbohydrates, 6:4; and fibre, 1:5%; carotene, 
evaluated as vitamin A, 40 1.U./100 g. (Hlth Bull., 
No. 23, 1941, 34). 

C. maritima (Aubl.) Thou. (syn. C. obtusifolia 
Auct. non DC. nec. Prain; C. rosea DC.) is a 
littoral species found sparingly on sandy shores 
in south India and considered useful as a sand 
binder. C. virosa (Roxb.) Wight & Arn. (syn. 
C. ensiformis Baker non DC. var. virosa Baker 
& var. mollis Baker) is a climbing perennial 
common throughout India, and found wild in 
scrub forests. It bears short, straight pods, 4—6 
in. long, containing 4—6 mottled brown seeds. 
The young pods are reported to be bitter and 
poisonous. 


Candlenut tree— see Aleurites 
Candytuft— see Iberis 


CANELLA P. Br. (Canellaceae) 
D. E. P., M 98: 
A very small genus of trees, native of the 


West Indies and tropical America. The bark of 
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CANELLA 

C. alba Murr., known as Canella bark or Wild 
cinnamon bark, is mentioned by Watt as imported 
into India and sold by druggists. It is an aromatic 
bitter. The powdered bark, mixed with aloes is 
sold under the name Hiera picra and used as an 
emmenogogue (B.P.C., 269). According to 
U.S.D. (p. 1381), however, the canella bark of com- 
merce is obtained from C. winterana (Linn.) 
Gaertn., which is considered by many to be syno- 
nymous with C. alba (Trease, 296). 


Canes— see Calamus 
Cane, Spanish— see Arundo 


Cane, Sugar—see Saccharum 


CANNA Linn. (Cannaceae) 

A genus of about 67 species of herbs, widely 
distributed in the tropics and sub-tropics, parti- 
eularly of the western hemisphere. Many of the 
garden varieties are hybrids and are cultivated 
for their decorative foliage and showy flowers 
which range in colour from pale yellow to deep 
crimson. A few species, including C. edulis, are 
cultivated for their edible rhizomes. 

Nearly all the species of Canna store starch in 
their rootstocks. The rhizomes of the edible 
species are superior to those of the ornamental 
ones in respect of flavour, and contain less tannin 
and fibre than the latter (Culpepper & Moon, 
Cire. U.S. Dep. Agric., No. 497, 1938, 19). 


C. edulis Ker-Gawl. QUEENSLAND oR PURPLE 

Arrowroor; Tous Les Mois 

Maemillan, 287, Fig., p. 292. 

A handsome, perennial herb, native of tropical 
America and cultivated in various parts of the 
tropics for the tuberous, edible rhizomes, which 
yield Queensland arrowroot starch*. Tt has 
been successfully grown in Burma and Ceylon 
(Sampson, Kew Bull., Addl. Ser., XII, 1936, 31) 
Details relating to its cultivation in India are not 
available. Canna grows on most types of soils 


_ except gravelly and heavy wet clay soils, attain- 


ing a height of 6—7 ft. and givin 

e ; g clum f 15— 
20 suckers. The rhizomes are formed ia A as 
pact mass, and under favourable soil and climatic 
conditions, the plant is capable of giving ex- 


_ tremely heavy yields of tops and tubers (French 


Afr. agric. J., 1940, 6, 87). Cl 
lp , 6, 87). ones from differ- 
parts of the world are known to show ae 
jations in the colour of the foliage, height of 
, and size, shape and composition of the 


Culpepper & Moon, loc. cit.). 
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“Canna starch is obtained from the i 
(starch content, c. 24%) by a process of a De 
washing and straining. A cottage method aspin] 
paring the starch has been described þ of Dh 
gode (Trop. Agriculturist, 1938, 90, 36). Th Mok 
product is a shining cream-coloured powa" fin 
sisting of grains, some of which are so lar 7 Oy, 
they can be easily seen with the nae th. 
The starch is easily digestible and is useq eye 
food for children and invalids. asi 

Tubers and tops of Canna have þeen useg | 
stock-feed. aj 
C. orientalis Rosc. syn. C. indica Linn. y, 
orientalis Rosc. (including C. indica Lin a 
Watt). INDIAN SHOT 4 | 

D.EP., II, 102; Fl. Br. Ind., VI, 260. 

Sans.—Devakili, krishnatamara, — sarvaja J 
Hinpi—Sabbajaya, sarvajjya; Benc.—Sarbajay) 
Mar.—Devakeli; Kan—Hudingana, kalahu; Ty 
—Kalvalai, puvalai; Te..—Krishnatamara; Mate 
Kattuvala. ‘| 

A perennial herb, with light scarlet or yello 
flowers, widely cultivated throughout India for ip 
beautiful flowers and foliage. | 

The roots are used in indigenous medicine A 
a diaphoretic and diuretic in fevers and drops) 
The stalks, cut into pieces and boiled with rie. 
water and pepper, are given to cattle as an ant 
dote for effects produced by eating ppisondt 
grasses (Kirt. & Basu, IV, 2451). | 
_ The seeds, which are globose, black apd shit) 
ing, are used in making necklaces and rosarié 
They are collected’ before they. are ripe, bore 
through, and then dried (Burkill, I, 437). ™ 
seeds yield a beautiful, evanescent, purple dye 


Recent studies in Australia indicate that w 
fibre from C. indica Linn. can be used as 4 subs 
tute for jute in the manufacture of rope twi 
and sack cloth. The fibre can be extracted | 
y means (Indian Text. J., 1949, * 


CANNABIS Linn. (Cannabinaceae) 

A monotypic genus widely distributed 1 |; 
temperate and tropical countries of the Wi 
C. sativa is cultivated in the temperate reg! 
for its valuable fibre, Soft Hemp or True He 
of commerce, and in the tropical countries, pê 


cularly in India, for the narcotic drug. 


C. sativa Linn. Truz Hemp; Sort HEMP -3 
DEP., II, 103; C.P., 249; Fl. Br. Ind» Guy 

pe Bhang, vijaya; Hino, BENG. 5 
ang, ganja, charas, siddhi, jia; T 
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Fig. 30.—Cannabis sativa (female) 


kalpam-chettu; 
Bangi. 

A tall annual herb, 4—16 ft. high, with erect 
angular stem, bearing palmately divided leaves. 
The plant is dioecious or rarely monoecious. 
Flowers, greenish; male flowers borne in long 
drooping panicles and female flowers in short 
Tany spikes. The fruit is an ovate seed- 
ae achene. All parts of the plant emit a charac- 

Istic odour and are covered by a hairy pubes- 
cence, viscid to the touch. 

Teas plant is considered to be a native of 
salen and central Asia. It is practicaliy natu- 
is aes the sub-Himalayan tract in India, and 
amis antly met with in waste lands from 
oe fastwards to Bengal and Bihar and ex- 
ng southwards to Deccan. 
fbi, a ee are obtained from the plant— 
ae ae the narcotics, Bhang, Ganja and 
what ac e methods of cultivation differ some- 
cording to the product required. 
Th Hemp FIBRE 


Tam.—Ganja, bhangi; Kan— 


fre moat is cultivated commercially for its 
and U.S.A Yy In Europe and parts of China, Japan 


In India, the cultivation of the hemp 


CANNABIS 


plant is permitted in the districts of Almora, 
Garhwal and Nainital (excluding the Tarai and 
Bhabar) in U.P., for its fibre but not for the 
production of hemp drugs. The area under culti- 
vation is 110-5 hectares. The plant is also culti- 
vated to a small extent in Kashmir, Nepal and 
Travancore. The quality of the fibre extracted 
from plants cultivated in the plains is reported 
to be poor, since no systematic effort appears to 
have been made to cultivate plants solely for this 
purpose. Hemp cultivation as a pure fibre crop, 
may be undertaken on an experimental scale in 
the sub-montane tracts of the Punjab, U.P. and 
Bihar, because there is a definite need for a fibre 
which is suitable for cordage, hose-pipes, shoe- 
makers’ thread and canvas (Sircar, Misc. Bull., 
I.C.A.R., No. 66, 1948, 33). 

For obtaining fibre the plant is grown on rich 
loamy soil in a mild humid climate, with a tem- 
perature range of 60°—80°F. during the growing 
season. The land is well prepared and liberally 
manured. The seeds are sown either broadcast 
or by drills, the rate varying from 50 to 80 lb. 
per acre. Thick sowing gives a crop with short 
stalks and fine fibre. For seed purposes the 
plants are thinned out after germination. 

The crop is harvested as soon as the lower 
leaves are shed and the tops of stalks and flowers 


Fig. 31—Cannabis sativa (male) 
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ee) ellow. Harvesting at the time the plan's 
Pi ; a Bret to flower gives the optimum yield 
th of high quality fibre. Karly harvesting recnik 

f in fibres of poor tensile strength, while tne 
Hi fibre obtained from late harvesting is coarse and 
$ brittle. In Russia and other countries the male 
ji plants, from which a better grade of fibre is 
obtained, are harvested earlier than female plants 
which are allowed to stand till they set seed. 

The fibre is extracted from stalks, either by 
water-retting or dew-retting. The latter method 
is common in Europe and America, while in 
Italy, some parts of Russia, Hungary, Yugo- 
slavia and in India, water-retting is the 
common practice. The stalks are tied in bundles 
and immersed in ponds or slow-running streams 
until the bark including the fibre, separates 
out from the woody inner portion. The 
duration of retting varies in different localities 
depending upon the temperature of water. In 
hot and damp weather, 3—4 days may be suffi- 
cient. In cool and dry weather, 1—2 weeks 
are required (Roberts & Kartar Singh, 453). 
Dew-retted fibre is grey, while water-retted 
hemp is usually cream-white. Chemical retting 
has been tried, but none of the processes has been 
found satisfactory on a commercial scale (Mat- 
thews, 344; Ash, Econ. Bot., 1948, 2, 158). 


The fibre is separated from retted stalks either 
by and as in India, or by breaking and scutch- 
ing with machinery as in Europe and America. 
The scutched fibre is further cleaned and split 


Biy 3 into finer strands by hackling, which consists in 
Bee ahs drawing the fibre over hackles or sets of upright 
ese os steel pins. The cleaned fibre is sorted out into 


= grades according to quality, length of fibr 
colour (Ash, loc. cit.). 7 De ae 


An average crop yields 2—3 tons of dry stems 

A acre, from which 4—# ton of clean a is 

ao tained (Macmillan, 401). The quality of fibre 
aries according to the method of preparation. It 

be straw-white, pale brown, yellow, pale or 

: grey, green or black. The best qualit 

fibres are white or straw coloured and have 4 
i stre comparable to that of linen. 


emp fibre is strong, lustrous and 
ercial fibre is 40—80 inches in o 
eness of staple is less than that of linen thou h 
tensile strength is appreciably greater Unde 
microscope the fibre is seen to consist of cell 
aments which are unusually long averagin 
0:78 inch in length, and 22 » in diam. The 
ds a apua rounded. The fibre is some- 
even in diameter and exhibits frequent 
ngitudinal fractures and swollen fissures 
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It is made up of a mixture of cellulose and li | 
cellulose. Chemical analysis of hemp sh gn. 
water (hygroscopic), 8-88; ash, 0-82; fat and 
0-56; aq. extract, 3:48; cellulose, 77-77; ang Wax 
cellular matter and pectin bodies, 9-31% inter 
Hemp is used in the manufacture P | 
cordage, twine, sail cloth, tarpaulins and ¢ 
yarns. Loose fibre is used for caulking peel 
pumps, engines anl cther machinery, Des 
the last War, green fibre prepared without retin 
by a process of decorticating and cottonisin Ing 
used as a substitute for jute in making ae 
twine and sacks. The use of hemp in corda ex 
twines and ropes has declined, its place bert 
taken by the hard fibres, Manila and Sisal. Hen | 
stems can be used for the manufacture of com 
paper (F.A.O., World Fibre Survey, 1947, 131 
Matthews, 343). E 
Hemp SEED OIL: —The plants remaining in the 
field after harvesting for fibre are allowed to sq 
seed. They are cutafter the fruits have rip 
ened, dried and threshed for seed collection. i 
grown solely for seeds, an average crop yields 
1,200—1,500 lb. of seeds per acre (Macmillan, 401), 
In India no systematic attempt has been mate 
either to collect the seeds from wild plants or to 
raise crops for seed purposes. 4 
Hemp seeds, more correctly the fruits, ar 
roundish ovate in shape (3—5 mm. long and! 
mm. diam.) with an oily, sweetish taste. The 
average composition of the seeds is as follows: 
water, 8-75; protein, 21-51; fat, 30-41; N-fre 
extract, 15-89; fibre, 18-84; and ash, 4:60%. 4 


f fing, 


- crystalline globulin, edestin, has been isolatel 


from defatted meal. It has the following amim 
acid composition: glycocoll, 3-8; alanine, 80 
valine, +; leucine, 20-9; phenylalanine, 2-4; tyne 
sine, 2-13; serine, 0-33; cystine, 0-25; proline, 41: 
oxyproline, 2-0; aspartic acid, 4:5; glutamic act 
18-74; tryptophane, +; arginine, 14-36; lysine 
1-67; and histidine, 2-36% (Winton & Winto 
I, 417). i 
The seeds yield by expression 32—35% oii 
greenish yellow drying oil with the followin 
characteristics: sp. gr.15 5° , 0-925 —0-933; sap 
val., 190—195; iod. val., 140—166; and titer w 
14—17°. The component fatty acids are: oleic, Ht 
linolic, 70; linolenic and isolinolenic acids, , r 
(Winton & Winton, I, 420). The characteris 
and composition of the Indian oil are somet i 
similar (Brodie & Sen Gupta, Bull. Indi 
industr. Res., No. 10, 1943, 19). oe all 
Hemp seed oil finds use in the paint o 
varnish industries as a substitute for linse? sal! 
and in the manufacture of soft soap. 
to be an excellent medium for grinding 
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(Jamieson, 961). It is also used as table oil and 
Bee Oed cake can be used for feeding purpo- 
Analysis of the cake gave the following 

age composition: moisture, 10:81; fat, 10°17; 
ave in, 30-76; N-free extract, 40-59; and ash, 
PBT. The mineral constituents of the ash are: 
K.O, 20°28; Na, 0, 9:78; CaO, 23-64; MgO, 5-70; 
FeO, 1:00; Mn,O;, trace; P,Os, 36:46; SOs, 0-19; 
SiO», 11-90; and Cl, 0-08% (Winton & Winton, I, 
E ap seeds are used as bird and poultry feed. 

Hemp DRUGS 

The narcotic drugs obtained from the hemp 
plant include Bhang or Hashish, Ganja and 
Charas. The methods of preparation and types 
of plant used for extracting the drugs vary. The 
drug consists of the dried flowering and fruiting 
tops of the pistillate plants from which no resin 
has been removed. Usually the male plants are 
removed as soon as they are detected as the 
resinous secretion is formed only in unfertilised 
female plants (Yegna Narayan Aiyer, 481). 

Attempts have been made to breed by mass 
selection improved types of C. sativa suitable 
for ganja manufacture. Pusa Types 1 & 2 are 
promising, as they have a higher proportion of 
female plants. The yield of ganja from Type 1 
is higher, while the quality from Type 2 is supe- 
rior (Sci. Rep. agric. Res. Inst., Pusa, 1932-33, 72; 
1934-35, 62). 

Bhang, siddhi, sabji or patti are different 
names applied to the same type of product. 
It consists mostly of specially dried leaves and 
flowering shoots of both the male and female 
hemp plants, whether cultivated or wild, 
though sometimes green leaves are also 
used. It may also contain admixed seeds of 
the plant. It is the mildest of the three natural 
forms of the narcotic, and is obtained from 
plants growing wild in Madras, Bihar, Bengal, 
Assam, U.P., and Punjab. The collection and sto- 
rage of the leaves are allowed only under 
Government licence, except in certain districts 
of the Punjab where there is no restriction on the 
Cultivation of the plant. For preparing bhang 
the plants are cut, alternately exposed to sun 
and dew, and when dry, the leaves are pressed 
and stored in earthenware vessels. The usual 
ee for gathering the leaves is May to June in 

€ plains, and June to July in the hills. 
ane the leaves are evidently collected with more 
an in some cases than in others, in some samples 

ae leaves are found, while in others fruits and 
on ae tops are mixed with the leaves. When 
etully collected, the larger leaves at the 


ses. 


base of the stem are rejected as they are known 
to be inert. 

Bhang is consumed either as such or as liquid 
infusion. The simplest method of consuming 
is to pound bhang with spices and to swallow 
the paste in the form of a bolus. It is also con- 
sumed in the form of sweetmeats. A sweet 
preparation known as Maajun is made by mixing 
the pounded leaves with sugar and forming the 
mixture into small rectangular cakes. 

Ganja consists of the dried flowering and/or 
fruiting tops of the female plant from which no 
resin has been removed. The Flat or Bombay 
ganja which is exported to the United King- 
dom, occurs in agglutinated, flattened masses of 
dull green or greenish brown colour. The resin 
is no longer sticky, but is hard and brittle, and 
the odour, which is very marked in the fresh 
drug, is faint. The drug has a slightly bitter taste. 
Here and there ovoid hemp seeds may be picked 
out. Ganja is collected only from cultivated 
plants. Since the policy of the Government is 
to prohibit ultimately all narcotic drugs, the 
area under ganja cultivation has progressively 
declined. Hemp grown under Governmental 
supervision in three small villages adjoining 
Ahmednagar in Bombay is supposed to yield 
the best quality drug. 

For the production of ganja, the plants are 
cultivated in rich, weed-free soils, well prepared 
and well manured. They grow well on light 
loamy or sandy soils in tropical humid climate, 
and are grown as a monsoon crop, sown in June or 
July and harvested in December or January. 
Their cultivation is of an intensive character as 
for other garden crops (Yegna Narayan Aiyer, 
480). Seeds with high germination capacity are 
obtained from Almora and other sub-Himalayan 
regions, and sown in rows 4 ft. apart, the seed 
rate being 5—8 lb. per acre. When the plants 
are 20 cm. high, they are thinned out. The 
field is kept clean of weeds and is often irrigat- 
ed, As growth proceeds, the lower branches are 
lopped off to stimulate the growth of flowering 
branches. Flowering starts in November an 
male plants are cut down or pulled out since they 
produce little resin. 

The harvesting of plants for ganja starts when 
the lower leaves fall off and the top of the 
flower stalks begin to turn yellow. The floral 
spikes are cut and removed to the manufactur- 
ing yard and spread out in ridges and furrows. 
The ridges are levelled down and trod upon to 
press the floral shoots into compact sheaves. At 
intervals the material is turned over, allowed to 
dry for some time and trodden again. They are 
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then collected and arranged in a flat circular 
heap called chakki, more layers being added 
until the required height (2—3 ft.) is reached. 
The compacted mass is kept under pressure for 
i some time to promote chemical changes. The 
Í heaps are turned over, broken up, spread out 
again in a thick layer and treading resumed. On 
the fourth day, the ganja is ready for storage in 
special sheds. There it is sifted free of dust, 
stones, seeds and leaves and then sent to the ganja 
depot at Ahmednagar (Trease, 206). 


Insufficient treading results in a semi-dry loose 
sheaf, while insufficient attention during the 
process gives a less valuable product. Two types 
of ganja are known—the Flat or Bombay ganja 
and the Round or Bengal ganja. In the prepa- 
ration of the latter, stead of trampling down 
the harvested material into a flat cake, the with- 
ered tops are rolled into small rounded or sau- 
sage shaped masses petween hands or under feet. 
The broken fragments and powder of flat and 
round ganja constitute the Chur-Ganja or Rora. 


The average yield of ganja is about 250 lb. per 
acre, but a good crop may yield up to 350 lb. 
and in exceptional cases about 425 lb. per acre 
(Yegna Narayan Aiyer, 479). Ganja of good 
quality yields 15—25% resin on extraction with 
earbon tetrachloride and the ash content should 
Í not exceed 15%. Cannabis B.P.C. contains not 
i more than 10% fruits, large foliage leaves and 
stems over 3 mm. diam., and not more than 2% 
of other foreign organic matter; acid insoluble 
ash, limit 5%; matter soluble in alcohol after 
drying at 100°, not less than 10%. 

: Ganja is used mostly for smoking in a pipe 
REA, (chilam) after mixing with a little water and 
tobacco (Chopra, 77). Leaves and flowering tops 

are rolled into cigarettes and smoked in America 
= (Modi, 643). 


Charas consists of the resinous exudation 
ected from the leaves of the hemp plant. In 
_ the cultivated plant does not yield suffi- 
resin to be collected separately, and 
as was therefore, formerly imported from 
id in Central Asia via Tibet as plants 


quality resin. The resinous secretion 
shortly before the flowers form, and 


hands or by beating them on cloth 
men who wear leather aprons 
wing plants. The adhering 
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many smoking mixtures. 
good quality charas is about 40% 

45%), but the potency of the cranes 3 
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judged by its resin content. On contin A he 
tact with air, the narcotic power ed Cop, 
diminishes and is finally lost. TaDidly, 


The use of hemp resin for narcotic and sedat; 
purposes is ancient and widespread. Hens at 
are consumed all over the world mann rug 
euphoric purposes. Their use allevi fo 
feeling of fatigue, encourages sleep and = th 
restlessness. In small doses they sharpen san 
tite, which sometimes becomes so ravenous a 
it cannot be appeased by food. They prom a 
digestion but cause also constipation. If indulge 
in for long, they cause loss of appetite and gastri! 
derangement. 

Hemp drugs act chiefly on the cerebrum and 
in this they resemble the action of alcohol o 
opium. This action is uncertain due to varia! 
tions in the strengths of various preparations ani 
due to individual peculiarities. Unlike addiction! 
to opium, morphine or heroin, in which the 
victims must have the drug to feel normal, the | 
hemp drugs addict wants to recapture the pleasur | 
able euphoric state into which the drug lifts him | 
It is more of a psychological condition, there | 
being no marked physiological disturbance on 
withdrawal of the drug. Ganja smoking is al- 
most universal with certain classes of sadhus and 
mendicants. If continued, it causes intoxication 
and loss of self-control. The drugged man be 
comes talkative and jovial, has less control ove! 
himself and eventually passes into a sort of 
waking delirium. Hemp drugs are therefore 
called euphorics, exhilarants, deliriants and 
hypnotics. In larger doses they induce a sort 
of catalepsy, followed by coma and death from 
cardiac failure. Excessive smoking of ganja 
especially by beginners, may cause mental 
derangement and even insanity. ; 

Hemp drugs have also an anodyne action 
though in this respect inferior to opium or pella- 
donna. Physiological changes in circulation an 
respiration are not marked, though prepat? 
bhang taken as drink is known to cause copious 
diuresis. 

Cannabis has been employed for many Jn 
as a sedative and narcotic for horses and aw 
by mouth. For surgical narcosis the fluid exe 
or tincture is occasionally administered intrave 5 
ously. The use of this drug has declined in rece 
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years because the preparations vary in po e r 
and the dosage is difficult to determine. Its P 
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CANNABIS 


some veterinarians. It is rarely 
imals (U.S.D., 1732). 

is con- 
sometimes called cannabinone, 

a mixture of cannabinol 

“myl 6, 6, 9 trimethy!-6-dibenzopy- 
Remeber ‘of isomeric tetrahydroca- 
em) OS e chemical structure of the canna- 
d their synthesis have been investigated, 
pinols an per of workers (Adams et al., J. Amer. 
py a num" 40, 62, 2204). Though cannabinol 

aei held to be physiologically inactive, 
wa: 8 peen recently established that it possesses 
ay p e ana activity. Synthetic analogues of 
c rahydrocannabinols have been prepared, and 
one of them known as Synhexyl, Pyrahexyl or 
Parahexyl, has been successfully employed in 
treating patients with neurotic depression. Syn- 
hexyl occurs as a pale yellow, translucent, very 
viscous, odourless resin, soluble in organic sol- 
vents but insoluble in water. 

The crude drug shows no change after a year’s 
storage. A sample 14 years old had retained 
10% activity. There are, however, conflicting 
reports concerning the stability of cannabis, and 
conclusive statements are not possible. 

Because of the widespread use of hemp drugs 
as narcotics detection of their presence in tobaccos 
and pharmaceutical preparations has been a 
matter of some importance. The tests employed 
are the Beam’s test and the modified Beam’s test. 
An ethyl acetate extract of the drug is treated 
either with an alcoholic solution of potassium 
hydroxide which yields with cannabis a purple 
colour, or with a saturated solution of hydrogen 
chloride in alcohol which gives a cherry-red 
pee with cannabis. The reliability of these 
Pave Mealy conceded and other tests 

AS the oeveloped (U.S.D., 1382). 

€ potency of charas, .ganja or bhang 


cannot be judged by the resin content of the 
drug, and as addicts prefer drugs giving euphoric 
effect, simple methods of estimation of narcotic 
power are called for. In Bengal the opinion of 
veteran smokers is relied upon. The potencies 
of hemp drugs are estimated by biological 
methods which take into consideration the 
characteristic symptoms developed in certain 
animals, e.g., dogs, rabbits, or cats, on adminis- 
tering the drug. The minimum dose per lb. 
weight of the animal, necessary to produce the 
symptoms is an inverse measure of the potency 
(Mukopadhyay et al., Analyst, 1948, 68, 70). The 
defects of the method, apart from the long time 
taken for the experiment are that the animals 
become tolerant after some time, some of them 
show special idiosyncrasies, and minor ailments 
of the animals affect the results. Further, the 
response of human beings to different active 
constituents may not follow the same order as 
the response in animals. 

From the point of view of simplicity, chemical 
methods are preferable to biological methods. A 
polarimetric method has been suggested in which 
the specific rotation of the resin in the 
drug is assumed to be a measure of the narcotic 
power (Ghosh & Bhattacharjee, Analyst, 
1935, 60, 313). The method has found applica- 
tion in distinguishing old and deteriorated drugs 
from fresh and fully active samples. Some preli- 
minary work has beea done on the coupling 
of active phenols under standard conditions with 
the diazonium salt of p-nitraniline and compar- 
ing the colour of the dye with that similarly 
prepared from sampies of known potency (Muko- 
padhyay et al., loc. cit.). 

PRODUCTION AND TRADE 

As bhang is obtained from plants growing wild, 
no reliable figures of the area under bhang pro- 
duction, can be given. Charas is not produced 


ee LL EEE EEE 
TABLE 1—PRODUCTION AND CONSUMPTION OF HEMP DRUGS IN INDIA* 


Area under cultiva- Hemp drug harvested 


tion (hectares) (kg.) 

Ss = ee aes 

F 7 

Aer For drug} + Ganje Bhangt 
1944 

110: 
iG 05 650:5 410,509 646,700 
163 » 613 416,807 638,072 
1947 a 438 323,537 214,618 

207 149,037 210,639 


+P, » 
om Official repo 


tH 
Hneludes ganja and bhang. 


rts, **No reliable figures can be given as it grows wild. {Coll 


Hemp drug consumed Per capita 
(kg:) consumption 
en (e) 
Ganja Bhang Charas 
203,684 439,216 565 2.18 
228,847 524,377 49 2-55 
214,660 438,630 — == 
153,560 205,668 — = 


ected and harvested under licence. 
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CANNABIS 


in India. It was formerly imported overland 
from Central Asia (Yarkand) but imports have 
now ceased. Ganja is the only product for 
which Cannabis is cultivated under licence. 
The total area under cultivation in Bengal, Bihar, 
Central Provinces and Bombay was estimated at 
538 hectares. The combined area under ganja 
and bhang (for which separate figures are not 
available) in Madras was 112:5 hectares (Govern- 


ment of India, Rep. Traffic in opium and other 
dangerous drugs, 1944). Illicit cultivation of 
hemp plants is rare. 


Ganja is the form in which the drug is mostly 
used in Bengal, Bihar, Bombay, Madras and C.P.; 
bhang is used only to a small extent. Both charas 
and bhang are used in Punjab, while in U.P., the 
drug is used in all the 3 forms. 


TABLE 2—AVERAGE ANNUAL CONSUMPTION OF BHANG, CHARAS & GANJA IN INDIA* 


Re Bhang Charas Ganja 
SS SSD Se —_— 
1938-43 1943-48 1938-43 1943-48 1938-43 1943-48 
md./sr. md, /sr. md, /er. md. /sr. md./sr. md. /sr, 
Madras 49/18 128/11 E — 154/7 819/33 
Bombay 142/33 135/36 90/30°) = 601/9 923/19 
West Bengal 206/36 279/28 14/21 == 583/15 705/10 
U. P. 2328/1 3744/36 294 26/6(°) 220/6 785/6 
East Punjab 1627/8 834/33 582/13 —/® = ms 
O.P. & Berar 84/27 74/25 30/369 = 296 645/22 
Bihar 230/27 364/11 2 = 571/7 490/29 
Orissa 100/20 106/31 = = 205/17 269/22 
Assam 1/4 —14() A = 331/35 253/26 
Delhi 103/1 124/7 46/34 — — = 
Ajmer-Merwara 77/32 112/20 13/29 BQ) 2/20 27/11 
Coorg = es 2 es 5/5 17/21 
Panth Piplode —/13 —/34 = = —/36 1/37 


* From official reports. 
(a) In 1948-44, (b) Average for 1938-39 & 1939-40. (o) 


Average for 1943-44 & 1944-45, (d) In 1938-39. 
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TABLE 3—PRICE OF CANNABIS DRUGS (per sr.)* 


Charas ` Ganja Bhang 
Year fe a z ESA (SD 
Wholesale Retail Wholesale Retail Wholesale Retail 
Rs. Rs. Rs. Rs. Rs. _ Rs 
1938 25—100 50—240 8—50 40—80 14—6 n.a. 
1939 30—150 40—240 8—60 10—100 14—8 n.a. 
1940 30—160 40—240 8—60 10—100 14—8 8—10 
1941 35—130 60—400 10—680 20—120 3—10 5—15 
85—140 60—320 10—680 10—80 3—6 8—10 
45—250 65—360 10—80 10—160 3—8 3—16 
156—3850 90—735 10—200 10—240 4—12 4—60 
80—700 120—800 2—200 5—240 1—12 1—30. 
80—450 150—550 2—150 5—280 1—12 1—35 
160—480 10—300 10—600 1—14 1—50 
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CANTHARIDIN 


Cannonball tree—see Couroupita 


Canoe tree, Nicobar—see Calophyllum 


CANSCORA Lam. (Gentianaceae) 

A genus of about 22 species of annual herbs, 
distributed chiefly in India, Malaya, Australia and 
tropical Africa. 


C. decussata Schult. 

D.E.P., II, 127; Fl. Br. Ind., IV, 104. 

Sans.—Sankhapushpi, dandotpala; Hinpi— 
Sankhaphuli; Benc.—Dankuni; Mar.—Sankhvel. 

A species distributed throughout India up to 
an altitude of 4,000 ft. and growing in moist 
situations. 

The plant is bitter, pungent and oleaginous, ana 
is regarded as laxative, alterative, and tonic. 
The fresh juice of the plant is prescribed in 
insanity, epilepsy and nervous debility (Kirt. 
& Basu, III, 1659). 


C. diffusa (Vahl) R.Br. distributed throughout 
India, is used as a substitute for C. decussata 
. (Chopra, 471). 


Cantala Aloe—see Agave 


CANTHARIDIN 

D.E.P. II, 128; V, 309. 

Cantharidin is the active principle of Cantha- 
rides, the dried up bodies of blister beetles (Order, 
Coleoptera; Fam., Meloidae), belonging to about 
eleven genera of which Cantharis, Mylabris, and 
Meloe are important. In India there are over 70 
species of blister beetles (Hinpi—Telnimakhi; 
TEL,—Ejaloo; TaM.—Puisitarinai), of which band- 
ed blister beetle (Mylabris pustulata Thunb.), 
green blister beetle (Lytta tenuwicollis Pall.), 
yellow blister beetle (Gnathospastoides rouar 
Cast.), Epicauta hirticornis Haag, and Lytta 
actaeon Cast. have received attention. Mylabris 
pustulata, which is very common in India, is a 
black beetle, 0-5—1-0 inch in length, weighing on 
an average 0-5 g. It has three bright orange-red 
bands across the elytra. Cantharides from 
Southern Europe consist mainly of Cantharis 
vesicatoria and Mylabris cichorii Fabr., and those 
from China, of M. cichorii, M. sidae Fabr. and 
M. pustulata (B.P.C., 660). 

Blister beetles are elongated, usually cylindyi- 
cal and soft-bodied insects with or without wings. 
Those of the genera Cantharis and Mylabris 
have well developed wings while beetles of 
the genus Meloe are wingless. The females lay 
eggs In masses in pits excavated by them in the 
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soil and later cover them up. The larvae are 
predacious and feed upon eggs of grasshoppers 
and soil-inhabiting bees. The adults are plant 
feeders, several of them being pests of tomatoes, 
beans and other vegetables and cereals (Swain, 
136). 


Though met with throughout the year, blister 
beetles appear in abundance from August to 
November. Their presence is made evident by 
the powerful disagreeable odour due to a volatile 
principle present in the oily secretion exuded from 
the joints of the legs. Poisoning of cattle due to 
feeding on insect-infested herbage has been 
observed, but birds are known to eat the beetles 
without any ill effects. The flesh of cattle and 
birds feeding on blister beetles is poisonous to 
man (Riley & Johannsen, 169). 


The beetles are sluggish during the morning 
hours, and can be easily collected either by hand- 
picking or by beating them off the plants. They 
are killed with chloroform or ether, dried at a 
temperature not exceeding 40° and preserved 
whole or powdered. The loss in weight by drying 
is about 50%. The dried product is particularly 
liable to infestation by mites, and should be 
stored in tight containers with chloroform or 
carbon tetrachloride as preservative. 


Commercial preparations obtained from the 
Spanish fly, C. vesicatoria, contain: cantharidin, 
0-4—0-8; fixed oil, 12; ash, 6—8%; formic, acetic 
and uric acids, and a resin (Kraemer, 832). 
The Indian banded blister beetle, Mylabris pustu- 
lata, is a richer source of cantharidin, containing 
nearly 3% of the active principle. The fatty oil 
obtained from the dried beetle contains: dissolv- 
ed cantharidin, 10:0; stearic acid, 27°0; palmitic 
acid, 11-0; oleic acid and an_isomeride, 46-0; 
arachidie acid, 1:0; and unsapon. matter, 5:0%. 
The unsaponifiable matter is a liquid mixture from 
which a small portion of a waxy solid (m.p., 
60—65°) has been obtained (Iyer & Ayyar, J. 
Indian Inst. Sci., 1931, 14A, 40). 


Cantharidin (C,,H,,0,)is a lactone of the dibasic 
cantharidic acid. It is a fat-soluble, colourless 
and odourless crystalline substance, sublim- 
ing at about 120° and melting at 216—18°. It 
occurs in cantharides both free and combined 
as potassium cantharidate. For the extraction of 
cantharidin, the first step is to decompose the salt 
either by acid or alkali and then to extract 
cantharidin by an organic solvent or an inorganic 
extractant. A dilute solution of alum has been 
used by Puran Singh for extraction. On concen- 
trating the extract, cantharidin separates out 
along with inorganic salts. The precipitate is 
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e s M 
= Wwashed with dilute hydrochloric acid and can- 
_.___ tharidin purified by crystallisation from alcohol. 
= Iyer and Guha digested the dried powder 
= (100 g.) with a mixture of ethyl acetate 
(150 g.) and conc. sulphuric acid (2 g.) for two 
days at room temperature. The product was 
mixed with barium carbonate (4 g.) and extract- 
ed with ethyl acetate. The residue after distilling 
off the solvent was macerated several times with 
light petroleum (b.p., 40—60°) in the cold to 
¿remove the fat. The crude product thus obtained 
= was purified by crystallisation from alcohol. The 
yield from Mylabris pustulata varied from 2-13 to 
= 2-30% of the weight of dried beetles. The method 
can be employed for the commercial production 
= of cantharidin. The fatty oil retains in solution 
. about a third of the total cantharidin present 
Zz (Iyer & Guha, J. Indian Inst. Sci., 1931, 14A, 31; 
Iyer & Ayyar, loc. cit.). : 
ae Cantharidin has been synthesised by Ziegler 
and co-workers. A simple method of synthesis 
from ethyl-«-methyl acetoacetate has been 
= recently reported (Paranjape et al., Proc. Indian 
_ Acad. Sci., 1944, 19A, 385). 
= Cantharidin is irritant, vesicant and rubefa- 
= cient. It is seldom employed internally as its 
= aGministration is accompanied by genito-urinary 
= irritation and, in large enough doses, by violent 
_strangury attended with excruciating pain and 
_ discharge of bloody urine. Its internal use has 
= been almost completely abandoned in favour of 
less harmful diuretics. Externally applied. can- 
_ tharidin excites inflammation of the skin. As an 
epispastic it is preferred to all other substances 
and, applied directly over the seat of pain, it is 
u eful in neuralgia. It is chiefly used in the 
: form of plaster to produce blisters for the relief 
of various internal inflammations. An ointment 
ing up to 1 part of cantharidin in 3,000 
f benzoinated lard has been employed in 
ecia (U.S.D., 213). Vinegar of cantharidin and 
ons of cantharidin have a rubefacient action 
nd are used in hair lotions for their reputed 
lating hair-growth. Cantharidin 
ibiting action on yeast fermenta- 
ation with ethylenediamine yields 
V2) which gives compounds with 
eavy metal salts possessing 
action (Thorpe, II, 271). 
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temperate regions of Asia, Africa and Austra- 
lia. About 16 species are met with in India, 
Burma, Ceylon and Andamans. 


C. dicoccum (Gaertn.) Merrill syn. C. didymum 
Roxb.; Plectronia didyma Kurz 

DP. 1, 128% El. Br. Ind., III, 132. 

Mar.—Arsul; Trt.—Nalla  balasu; 
Imburuttan; Kan.—Hatteranike. 

SantaL—Garbhagoja; Burma—M yauklaung; 
CryrLon—Galkaranda. 

A small, variable, evergreen tree, often with 
crooked stems, occurring in many parts of 
India, Ceylon and Malaya. 

The wood is pale brownish-white to pale 
light brown, somewhat lustrous when freshly 
cut, becoming dull with age. It is even and fine 
textured, moderately heavy (sp. gr., c. 0°71; 
wt., 46 lb./c.ft.), hard and durable. Owing to its 
resemblance with true boxwood (Buxus sem- 
pervirens Linn.), it is sometimes called Ceylon 
boxwood. The wood, however, is somewhat 
tougher and harder than the latter. It can be 
worked fairly easily, but it is difficult to drill 
owing to a tendency to split (Bull. imp. Inst., 
Lond., 1921, 19, 285). It is used for making 
agricultural implements, combs, toys, bowls and 
jars, table legs, posts and rafters. It is also said 
to be suitable for engraving and carving. Large 
shuttles, particularly those employed in weaving 
silk, are made from it (Howard, 112). 

The bark is used in the treatment of fevers. 
It is prescribed also as an external application 
in fractures. The leaves are reported to con- 
tain hydrocyanic acid (Burkill, I, 442). 


TaM— 


C. parviflorum Lam. 

D.E.P., II, 129; Fl. Br. Ind., III, 136. 

Mar.—Kirma, kadbar; TrL.—Balusu; 
Karat. 

CryLon—Kara. 

A rigid shrub or small tree, met with in the 
western part of the Indian peninsula from 
Konkan southwards to Ceylon, ascending up to 
4,000 ft. The plant is gregarious and useful for 
hedges. 

A decoction of the leaves, as also of the root, 
is prescribed in certain stages of flux. The root 
is said to have anthelmintic properties. 

The fruits and leaves are edible. The stem 
yields a fibre (Rama Rao, 212). The wood is 
hard and suitable for turning. 


C. umbellatum Wight is a handsome, ever- 
green tree, occurring in the western region of 
the Indian peninsula from Konkan southwards. 


TaM.— 
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Cantharidin beetles 


1,2—Mylabris pustulata Thunb. 3,4—Lytta actaeon Cast. 5,6—Gnathospastoidis rouxi Cast. 
7 ,8—Epicauta hirticornis Haag. 9,10—Lytta tenvicollis Pall. 11—Lytta sybaromorpha Wellm. 
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ae ery 


The fruits are edible, and the wood, which is - - = 
hard and close-grained, is useful for agricultural 


` lb./c.ft.) and resistant to termite attack. 


implements and walking sticks. 


Caoutchouc tree—see Ficus 


CAPPARIS Linn. (Capparidaceae) 

A large genus of about 270 species of trees 
and erect, prostrate or climbing shrubs, distri- 
buted throughout the warm regions of the 
earth. About 40 species occur in India of which 
a few are of economic importance. 


C. decidua Edgew. syn. C. aphylla Roth. 

Di Ewlit30; C.P., 264; FI. Br. Inds, 1I, 174: 
Kirt. & Basu, Pl. 75. 

Sans.—Karira, gudhapatra; Hrinp1—Kurrel, 
karer; Mar. & Gus.—Ker; TEL.--Kariramu; Tam. 
—Sengam; Kan.—Chippu7i. 

Pungap—Karil, delha (fruit); Sınpo—Kiral; 
BaLucHistan—Kaler, karar; N.W.F.P.—Kair, karil. 

A densely branching shrub or a_ small tree 
with scanty, small, caducous leaves found only 
on young shoots. It is met with chiefly in dry 
places in the Deccan peninsula, Rajputana, 
Punjab, Sind and N.W.F-.P. 

The small, round, fleshy, pink fruits and the 
flower-buds are edible and are commonly 


_ pickled. The flower buds are used also as pot- 


herb. The fruit is astringent and useful in 
cardiac troubles and biliousness. The tender 
branches and leaves are used as plaster for boils 
and swellings. When chewed, they relieve 
tooth-ache. The bark is acrid, laxative, diapho- 
retic, alexeteric, anthelmintic and useful for 
cough, asthma and inflammations (Kirt. & Basu, I, 
198). Root and root bark are pungent and bitter, 
and given in intermittent fevers and rheumatism 
(Dalziel, 20). 

The wood is light yellow to pale brown, 
smooth, moderately hard and heavy (wt., 39-48 
It is 
Suitable for making tool handles, boat knees, 
cart wheels and axles (Chowdhury & Ghosh, 
Indian For. Rec., N. S., 1946, 4(3), 64). It is also 
used as fuel, cal. val., 4,899 cals., 8,818 B.t.u. 
(Krishna & Ramaswami, Indian For. Bull., N.S. 
No. 79, 1932, 13). 


C. grandis Linn. 
D.E.P., II, 131; C.P., 264; Fl. Br. Ind., I, 176. 
Mar.—Kauntel; Gus.—Dhuti; Tru.—Oridonda; 
Tam.—Nakkulinjan; Kan.—Revapi; MaL.— 
Waghutty. 
Burma—Hkaw-kwa. 
A small tree occurring in Rajputana, Deccan 
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Fig. 32.—Capparis decidua 


peninsula, Burma and Ceylon. It yields an oil 
mainly used as illuminant. An infusion of the 
bark and leaves is given internally for swellings 
and eruptions (Kirt. & Basu, I, 199). - 

The wood is white or greyish-white, durable, 
moderately hard and heavy (wt. 46 1b./c.ft.). 
It is suitable for turning. It is used in Madras 
for making plough-shares and rafters. 


C. spinosa Linn. THE CAPER BUSH 

D.E.P., I, 133; CR 264; HIS Bre Indah nic: 

Hinpi—Kabra; Teu—Kokilakshamu; Kan.— 
Mullukattari. 

PunyaB—Kaur, barar; Sinp—Kalwvari. 

A small, prostrate shrub found on rocky and 
hilly localities in the Deccan peninsula, 
Rajputana and north-western India. 

Commercial European capers are the pickled 
flower buds of C. spinosa. They have an acrid, 
burning taste, and are considered useful in 
scurvy (U.S.D., 1383). In India the buds, and 
also the fruits, are similarly used. Flower-buds 
contain a glycoside, rutin (m.p., 188°), which on 
acid hydrolysis gives rhamnose, dextrose and 
quercetin. On hydrolysis by the enzyme 
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rutinase it yields the sugar rutinose, C1,H32030 
and quercetin. The former on acid hydrolysis 
gives rhamnose and dextrose. Flower buds con- 
tain c. 4% pentosans on dry wt. basis (Winton & 
Winton, IV, 285). They also contain rutic acid, 
pectic acid, a substance with garlic odour, a 
volatile emetic constituent and saponin (Wehmer, 
I, 391). Caper seeds yield 34—36% of a pale 
yellow oil. The component acids of the oil are: 
palmitic and stearic, 7—9; oleic, 42—46; and 
linoleic, 45—51%; acid val., 7-1—44-1; and iod. 
fe val., 115—125 (Hilditch, 1947, 158; Chem. Abstr., 
1941, 35, 6822). The root bark contains rutic acid 
and a volatile substance of garlic odour (U.S.D., 
loc. cit.). The bark is bitter, aperient, diuretic, 
expectorant, emmenagogue and tonic. It is used 
in rheumatism, paralysis, tooth ache, affections of 
liver and spleen, and tubercular glands. The 
bruised leaves are used as poultice in gout (Kirt. 
& Basu, I, 196). 

The leaves and ripe fruits are relished by goats 
, and sheep. The former contain: moisture, 69-6; 
fi protein, 13-8; ether extr., 1-5; crude fibre, 7-9; N- 
3 free extr., 53-7; insol. ash, 5-5; and sol. ash, 17-7% 

4 (Jt. Publ. imp. agric. Bur., No. 10, 1947, 196). 


Aari a: 
E pe e 


E C. zeylanica Linn. syn. C. horrida Linn. f. 

E. - DE.P., II, 131, 134; C.P., 264; Fl. Br. Ind., I, 

F: 174. 

g Sans.—Karambha; Hinvi—Ardanda; BENG.— 
z A Kalokera; Mar.—Govindi; TEL.—Adonda; Tam.— 
HF- Adondai; Kan.—Tottulla. 

RE PunsaB—His, karvila; CeyLon—Vennachi. 

faa A thorny, climbing shrub growing in most 


parts of India, Burma and Ceylon. 

The fruits are pickled. The leaves are used 
as a counter-irritant and as a cataplasm in boils, 
swellings and piles. The root bark is bitter, 

sedative, stomachic, cholagogue, anti-hidrotic 

= (Kirt. & Basu, I, 201), and is used in cholera. It 
- contains an alkaloid, a phytosterol, a mucilaginous 
substance and water-soluble acid (Chakravarti 
& Venkatasubban, J. Annamalai Univ., 1932, 1, 


j wo is yellowish-white, moderately 
; d and heavy (wt., 37—47 lb./cft.). It is used 
el, cal. val., 5,146 cals., 9,264 B.t.u. (Krishna 
ami, Joc. cit.). 
fruits of C. brevispina DC. (syn. 
| Hook. f. & Thoms. non Linn.) are 
aring pickles. The leaves of C. 
all. g are said to be useful for rheuma- 
ers are laxative. Both the species 
India and Ceylon. 
s a onee shrub or a 
It is useful for 


asthma, bronchitis and cardiac pains. The 
leaves and fruits are used for poulticing swell- 
ings; the roots are diuretic. The round, purple 
fruit, when ripe, is edible and has a sweet, aroma- 
tic flavour. It is not safe to eat it when unripe 
(Burkill, I, 444). 

C. sepiaria Linn. is a large climbing shrub 
distributed in the dry regions throughout India, 
Burma, Ceylon and Andamans. It is febrifuge, 
alterative and tonic, and has been found useful 
for skin diseases (Kirt. & Basu, I, 200). It is a 
useful hedge plant. 


CAPSELLA Medic. (Cruciferae) 

A genus of annual or perennial herbs of the 
northern and southern temperate regions. 
The genus was regarded until recently as comp- 
rising some 10 species. This number has now 
been increased to 150 by raising several varie- 
ties to specific rank. 


C. bursa-pastoris 

PURSE 

D.E.P., II, 134; Fl. Br. Ind., I, 159. 

A weed in cultivated areas throughout tem- 
perate India, particularly abundant in north- 
western Himalayas. Many plants of this species 
are infested by fungi (e.g., Cystopus candidus 
Lev. and Peronospora parasitica Tul.). 

The plant is bitter and pungent. Given in the 
form of fluid extract, or administered intraven- 
ously or intramuscularly, it exhibits an -unques- 
tioned ability to control hæmorrhage of diverse 
origins (Chem. Abstr., 1941, 35, 8103). It is used 
as an astringent in diarrhoea and as a diuretic 
in dropsy (Caius, J. Bombay nat. Hist. Soc., 1939, 
40, 701) Fxtracts of dried or green plants exert 
a strong contracting effect on the uterus of 
guinea pigs (Chem. Abstr., 1928, 22, 2003). It 
lowers the blood pressuré probably due to the 
presence of acetylcholine. It is also used as an 
antiscorbutic. The dosage is 2—4 oz. of the 
freshly expressed juice or 15—30 minims of the 
fluid extract of the dried plant (U.S.D., 1383). 

The plant contains an alkaloid, bursin (which 
appears to be choline or a closely related base), 
choline, diosmin, thiocyanic, citric, malic, 
fumaric, tartaric, protocatechuic, tannic and 
bursinic acids, inositol, saponin, a wax, and a 
sulphur containing volatile compound (Wehmer, 
I, 413). The presence of tyramine and histamine 
has also been reported; whether these are pro- 
duced by the plant itself or by the fungus which 
commonly infests the plant is uncertain (U.S.D., 
loc. cit.). From the alcoholic extract of the plant 
a sulphur containing glycoside has been isolated 
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Fig. 33.—Capsella bursa-pastoris 


(Chem. Abstr., 1932, 26, 6063). The young green 


leaves contain ascorbic acid (350—550 mg. 
per 100 g. dry wt.) (Chem. Abstr., 1947, 41, 
6935). The pericarp and the epidermis of the 
green parts contain the rhamnoglycoside, hyssopin 
(Wehmer, I, loc. cit.). The seeds yield about 35% 
of a fatty oil containing linoleic acid, an oxy-acid 
(m.p., 117°) and some allyl mustard oil. The oil 
has the following characteristics: sp.gr.15°, 0-9222; 
Sap. val., 162-46; and iod. val., 128-1 (Wehmer, 
suppl., 40; Chem. Abstr., 1931, 25, 2858). 


CAPSICUM Linn. (Solanaceae) 
A small genus of herbs, sometimes shrubby in 
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growth, native of tropical America and cultivat- 
ed throughout the tropics. Capsicum is grown 
in many parts of India, especially in Madras, 
Bihar, Hyderabad and Bombay, and to a lesser 
extent in the plains of north India. It is grown 
also in the hills up to 6,500 ft. 

The genus has been classified in different ways 
by different botanists. Many authorities recog- 
nise only two species, C. annuum Linn. (annual, 
with flowers borne singly in leaf axils) 
and C. frutescens Linn. (perennial, with flower 
clusters in leaf axils). There are many varie- 
ties differing mainly in the size, shape and 
pungency of fruits. Unripe fruits are generally 
green, but forms are known bearing cream 
coloured, greenish-yellow, yellow, orange, purple 
or purplish-black raw fruits. The ripe fruits are 
generally red, but in some forms they are yellow 
or orange. Highly pungent fruits with thin and 
comparatively smooth pericarp are used as con- 
diment in the preparation of hot sauces and in 
pharmacy. They constitute the trade forms Bird 
pepper, Cayenne pepper and Dry chilli. The 
mildly pungent and non-pungent fruits with 
thick pericarp are used in the green condition for 
flavouring vegetable dishes and for making 
pickles. 


C. annuum Linn. var. acuminatum Fingh. 

D.E.P., II, 134; Fl. Br. Ind., IV, 238; Bailey, 
1947, I, 658. 

AraB.—Filfiiamhar, Hinpr—Lalmirich, gach- 
marich; Brenc.—Lankamorich, lalmorich; TEL.— 
Mirapa kaya; Tam.—Milagay; Kan.—Mensina kai; 
Maut.—Mulaku. 

This variety is extensively cultivated through- 
out India and constitutes the principal source 
of dry chilli of commerce. The fruits are bright 
red, slender and thin-walled. i 

Chilli is cultivated mostly as a rain-fed crop, 
but in areas of low rainfall it is grown under 
irrigation. In the Gangetic area, it is a cold 
weather crop, transplanted in September and 
harvested in January-February (Shaw & Khan, 
Mem. Dep. Agric. India, Bot., 1928, 16, 59). In 
parts of Punjab, it is sown towards the end of the 
cold season (March-April) to avoid frost and 
harvested in September-December. In Bombay, 
Deccan and Madras, the seeds are sown in nurse- 
ries in June or July, the seedlings transplanted 
in August-September and the crop harvested after 
3—4 months (Deshpande, Indian Fmg, 1943, 4, 188). 

The crop is raised on a variety of soils. For 
cultivation as a rain-fed crop, well-drained heavy 
soils which retain moisture should be selected. 
They can be grown on ordinary red loams and, if 


6A 


CAPSICUM 


not water-logged, on black soils and clayey loams. 
$ High yields are obtained when the crops are 
raised on soils rich in lime. Good drainage is 
essential and water-logging, even for short 
periods, is detrimental. Capsicum is sometimes 
grown along with paddy, maize, millets, 
groundnut, etc., but it is more usual to raise 
a pure crop in rotation with them. Rotation 
with brinjals and potatoes should be avoided as 
they belong to the same family and are affected 
by many common pests and diseases. Such a 
rotation is not desirable also from the point of 
view of soil fertility. 

Seedlings are first raised in a nursery. The 
bed is carefully prepared by digging to a depth of 
about 9 in. and compost added at the rate of 2—3 
lb. per sq. ft. Tobacco compost has been found 
to be the best (Gopalaratnam, Madras agric. J., 
1933, 21, 7). Seeds obtained from selected pods 
and mixed with wood ashes are sown broadcast 
at the rate of 1—14 lb. per 1,000 sq. ft. About 14 
lb. of seeds give enough seedlings to transplant 
an acre. Preliminary soaking of seeds in water, 
f followed by 8-minute treatment with copper 
sulphate solution (1-25%) and dusting with air- 
slaked lime, is recommended for eliminating 
seed-borne infections. After sowing, the soil is 
Oe ie lightly pressed, watered and covered with straw 
D or leaves. Watering is repeated every day. 
d 


ite e-h 


— STE DOR. i ee ae aS 


Germination occurs in about a week and the 
cover is removed 2 or 3 days later. Application 
of ammonium sulphate solution (1 oz./gal.) is 
recommended for raising vigorous seedlings. 
_ Spraying with sulphur or copper fungicides redu- 
ces the incidence of leaf-spot disease (Paul, Trop. 
_ Agriculturist, 1940, 94, 271). Topping of young 
_ plants is sometimes carried out, 10 days prior to 
_ transplanting, to induce the development of 
= lateral branches. 
_ The field is ploughed and manured with com- 
= post or well-rotted cattle manure. In many areas, 
_ sheep are penned in the field prior to cultiva- 
= tion of chillies. Furrows are made 2—3 ft. apart, 
edlings 4—5 weeks old are transplanted at 
es of 2—3 ft. in groups of 3 or 4 slightly 


m und. Increased yields are obtained 
2 use of nitrogenous fertilizers, specially 
s and ammonium salts, but such fertilizers 
‘maturity of the fruits. Phosphates 
have no effect on yield (Joachim & 
riculturist, 1938, 91, 217). The 
a day until the plants 
later once a week. 
e plants are 24—34 
aabot 3 months. 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


Dew and heavy rain at flowering time are injuri- 
ous to the crop causing flower buds and young 
fruits to drop off. A top-dressing of ammonium 
sulphate at the rate of 14 md. per acre is beneficial 
at this time. 


Although primarily grown for making dry 
chillies, a first picking of green chillies is carried 
out with a view to stimulating the development 
of flowers. Ripe and nearly ripe fruits are 
picked at intervals of 5, 10 or even 20 days, and 
the number of pickings vary from 6—10 spread 
over a period of 3—4 months. The fruits are 
plucked by hand along with the fruit stalk. 
Diseased and undeveloped fruits are rejected. 
The fruits after collection are heaped indoors for 
2—3 days when partially ripe fruits, if any, ripen 
fully and the whole collection develops a uniform 
red colour. Partially ripe fruits, if dried with- 
out this curing treatment, develop white patches 
and such fruits detract from the market value of 
dry chillies. The heaped fruits are spread out 
on hard dry ground or concrete floors for drying 
in the sun. After two days, when the fruits are 
still flaccid, they are trampled upon or are rolled 
over to flatten them. This enables a greater 
quantity of the dried product to be packed into 
gunny bags for storage and transport. The dry- 
ing takes 3—15 days depending on climatic condi- 
tions, and the yield is 25—30% of the fresh 
weight. Chillies are sometimes smeared with oil 
of Madhuca longifolia (Mohua) to impart glossi- 
ness. Coconut and. gingelly oils should never be 
used as they lead to mould growth and discoloura- 
tion. 


Diseases and pests:—Leaf-curl is a serious 
disease of chillies, characterised by a reduction 
in the size of the plant, abaxial and adaxial cur- 
ling of the leaf and a buckling of the intervenous 
areas, sometimes associated with necrosis of the 
apical meristem. If the attack is severe, the 
leaves fall off and the plant presents a stag-head 
appearance. The fruits are either truncated or 
are curled at the stylar end. Affected plants are 
infested by thrips, aphides and mites. The thrip, 
Scirtothrips dorsalis H. is said to be the cause of 
the disease, either directly or as a vector of a 


virus (Paul & Fernando, Trop. Agriculturist, 
1939, 92, 23). The thrip is prevalent iu Guntur 
and other areas in Madras State (Rama- 


krishna Ayyar et al., Madras agric. J.,1935, 28, 
403). A heavy but well distributed rainfall 
checks thrip attack. Spraying with contact in- 
secticides, such as nicotine sulphate and soft soap. 
is effective in keeping down the pest (Park & 
Fernando, Trop. Agriculturist, 1938, 91, 263), 
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Capsicum fruits-different types 
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and application of oil-cake and ammonium sul- 
phate to stimulate growth also helps the plant to 
shake off the infestation. The strains N.P. 46 A 
and 390 evolved by the Madras Department of 
Agriculture, are said to be fairly resistant to 
thrips (Deshpande, loc. cit.). 

Cock-chafer grubs of Melolonthid beetle attack 
the plants in the field. They burrow into the 
soil and cut the growing plants just above the 
root system. The grubs can be removed and 
destroyed (Gopalaratnam, loc. cit.). 


Fruit rot is a disease of chillies caused by the 
fungus Colletotrichum capsici (Syd.) Butler & 
Bisby (syn. Vermicularia capsici Syd.) The fruits 
lose their pungency, turn yellow, rot, and sunken 
spots with black dots arranged in concentric 
circles appear (Gopalaratnam, loc. cit.) The 
same fungus causes a kind of ‘die back’, the 
attack starting in the upper parts of the plants, 
spreading gradually downwards and causing the 
branches to dry up. Moisture, shade and heavy 
dew enhance the severity of the disease. Spray- 
ing with Bordeaux mixture is recommended as a 
control measure (Yegna Narayan Aiyer, 281). 

Anthracnose, Colletotrichum nigrum Ell. & 
Halst. is another serious fungus disease affecting 
young and immature fruits causing them to drop 
off. Spraying with Bordeaux mixture is stated to 
be ineffective against the disease, and the only 
method of prevention is to pick out and destroy 
all affected fruits (Yegna Narayan Aiyer, loc. 
cit.). 

Other recorded diseases of Capsicum are: 
Damping off caused by a fungus Pythium sp., 
which attacks seedlings; Collar rot caused by 
Corticium rolfsii (Sacc.) Curzi (syn. Sclerotiwm 
rolfsii Sacc.); Leaf spot caused by Cercospora 
capsici Heald & Wolf; Powdery mildew caused 
by Oidiopsis taurica (Lev.) Salm.; a fruit disease 
caused by Gloeosporium piperatum Ell. & Ev. 
and Bacterial wilt caused by Pseudomonas sola- 
nacearum E.F. Smith (syn. Bacillus solanacearum 
E.F. Smith) (Paul, Trop. Agriculturist, 1940, 94, 
332). 


Dry chillies with thin pericarp, few seeds and 
firm stalk, of medium size, bright red colour, 
glossy appearance, and high pungency, fetch a 
high price in the market. The yield of dry chillies 
from rain-fed crops, is about 250 lb. per acre, and 
that from irrigated crops is 6 times greater. 
Yields as high as 750 lb. per acre from rain-fed 
crops, and 2,480 lb. per acre from irrigated crops 
have been reported. 

Dry chilli constitutes the principal article of 
commerce and is produced all over the country. 
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TABLE lt 
1947-48 1948-49 
z A = 
tato Ares Production Area Production 
(Acres) (Tons) (Acres) (Tons) 
Bombay 208,535 n.a D.a, n.& 
Bihar 110,673 56,923 81,503 30,470 
Delhi 689 1,216* 569 1,004* 
Madras 365,256 148,170 n-a. n.a. 
Coorg 208 82 186 81 
Hyderabad 335,343 n.a 324,911 n.a. 


Statistics of chillies are not at present collected and main- 
tained in Assam, U.P., Bhopal and Cooch Bihar. In 1946-47, 
200,086 acres in Bombay and 365,061 acres in Madras wero 
under chilli; production of dry chilli in Madras was 147,470 
tons in 1946-47. 

*Provisional. 

fInformation supplied by the Directorate of Econ. & 
Statist., Ministry of Agriculture. 


TABLE 2—EXPORT OF CHILLIES 


Export 

—— 

Qty. Value 

(cwt.) (Rs.) 
1929/30-1933/34 (av.) 1,64,643 29,45,866 
1934/35-1938/39 ,„ 1,54,998 23,70,383 
1939/40-1943/44  ,, 2,05,140 41,40,074 
1944-45 1,20,801 46,47,036 
1945-46 1,26,453 59,28,352 
1946-47 1,89,702 1,29,63,605 
1947-48 1,78,652 1,23,94,041 
1948-49 1,00,226 $9,53,058 
1949-50 1,57,402 1,74,52,617 


Table 1 gives the acreage and production in im- 
portant centres. 

A large quantity of dry chilli is consumed 
within the country. There is a considerable 
export trade, the principal importing countries 
being Ceylon and Straits Settlements. 

Other Varieties: —Nepal pepper is a special form 
of var. acuminatum grown in Nepal, yielding 
highly pungent fruits of diminutive size with a 
distinctive flavour. This form is sometimes ‘cul- 
tivated on the hills in India. Var. grossum Sendt. 
is bell pepper or sweet pepper yielding large 
sized fruits (2—4 in. diam.) and either short (Bull- 
nose) or long (Elephant’s trunk). The pericarp is 
thick and mildly pungent. This variety is used 
mainly as vegetable or as salad or pickles. It 
flourishes in cool climates and is cultivated to 
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a limited extent on the hills. Var. longum Sendt. 
the green chilli, is cultivated mainly for the green 
unripe fruits. It has a fairly thick pericarp and 
is less pungent than dry chilli. Sometimes ripe 
fruits of this variety are cured and used as dry 
chilli. Of minor importance in India are var. 
conoides Irish (Tabasco), var. cerasiforme Irish 
(Cherry pepper) and var. cuneatum Paul 
(Pimiento). The last, also called Spanish pepper, 
is mildly pungent, has a thick pericarp, and is 
well suited for canning (Thompson, 484). 


Chemical Composition: —Bazaar samples ana- 
lysed at the Nutrition Research Laboratories, 
Coonoor, gave the following values: green 
chillies—moisture, 82-6; protein, 2:9; fat (ether 
extractives), 0-6; carbohydrate, 6-1; fibre, 6-8; 
mineral matter, 1-0; calcium, 0-03; phosphorus, 
0:08; and iron, 0:0012%; vitamin C; 111 mg., and 
carotene calculated as vitamin A, 454 I.U. per 
100 g. Dry chillies—moisture, 10-0; protein, 15-9; 
fat (ether extractives), 6-2; carbohydrate, 31-6; 
fibre, 30:2; mineral matter, 6:1; calcium, 0-16; 
phosphorus, 0:37; iron, 0-0023%; vitamin C, 50 
mg. and carotene evaluated as vitamin A, 576 
I.U. per 100 g. (Hlth Bull., 1941, No. 23, 36). 
Chillies contain tocopherol (vitamin E) in a con- 
centration of about 2:4 mg. per 100 g. The 
presence in traces of aluminium, barium, copper, 
iron, lithium, manganese, silicon and titanium has 
been reported (Chem. Abstr., 1947, 41, 5643, 5649). 
The fatty oil (9—13%) from powdered dry fruit 
is red and viscous, with sharp taste. 
Its constants are: n?°’, 1-4812—1-4836; acid val., 
15-9—26-0; sap. val., 184—195; iod. val., 131-9— 
141-6; ester val., 164-4—173-3. Steam distillation 


` of the dry fruits yields 0:16—0-39% of a volatile 


oil (Chem. Abstr., 1940, 34, 539). The seeds 
contain: moisture, 6-25; oil, 26-1; the meal free 
of oil and moisture contains: protein, 28-92; 
carbohydrates, 36-37; fibre, 29-1; ash, 5-61%. The 
fatty oil from the seeds has the following 
constants: d23:5° 0-918 ; n°’, 1-4738; acid val., 2-2; 
Sap. val, 192; iod. val. (Hanus), 133-5; acetyl 
no., 7; and unsapon. matter, 1-7% (Bush, J. Amer. 
chem. Soc., 1936, 58, 1821). 

The pungent principle of chillies is capsaicin, 
CisH270,5N (m.p., 64:5—65°), which has been 
shown to be a condensation product of 3-hydroxy- 
4-methoxy benzylamine and decylenic acid. In 


_ commercial samples, the concentration of capsai- 


cin is about 0:1%. On heating capsaicin, a highly 
tating vapour is produced. Capsaicin retains 
‘acteristic pungency in a dilution of 1 in a 

parts of water. Analysis of various 
of chillies showed that the maximum 
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concentration of capsaicin is found in the inner 
walls. Neither the hulls nor the seeds contain 
the pungent principle (Paul, Trop. Agriculturist, 
1940, 94, 271; Fuller, 401; Chem. Abstr., 1942, 36, 
3573). Extraction with isopropyl alcohol in the 
presence of sulphuric acid provides a method of 
obtaining capsaicin from chillies (Chem. Abstr., 
1937, 31, 8833). 

The colouring matter of the ripe fruit contains: 
capsanthin, capsorubin, zeaxanthin, lutein, cryp- 
toxanthin, a-and f-carotenes and a few un- 
identified xanthophylls (Wehmer, suppl., 40). 
On treatment with alcoholic potash capsanthin 
gives citraurin which is identical with that 
isolated from orange peel (Chem. Abstr. 
1938, 32, 181). The concentration of capsanthin in 
pimiento products varies from 0-15—0:3% 
depending upon the ripeness, method of prepara- 
tion and the length of storage (Chem. Abstr., 
1935, 29, 4795). The total pigment content in ripe 
capsicum. is 4:07—5-4 g. per kg. A decrease of 
about 15% in pigment content was observed after 
one year’s storage (Chem. Abstr., 1938, 32, 6351). 


The vitamin C content of Capsicum varies with 
the variety, locality and stage of maturity of the 
fruit. Paprika, belonging to var. longum, is a 
reputed source of vitamin C. Hungarian paprika 
contains 280 mg. and Peruvian paprika 225 mg. 
of vitamin C per 100 g. (Chem. Abstr., 1942, 36, 
3277, 5575). Rothenheim, Mahmud and Contage 
examined different types of chillies growing near 
Bombay and reported that the vitamin C content 
varied considerably not only with the variety but 
also with different samples of the same variety, 
the variation being 42—168 mg. per 100 g. 
(J. Indian chem. Soc., 1938, 15, 15). 

Uses:—Dry chilli is extensively used as a 
spice in India. Curry powder is made by grinding 
roasted dry chilli with other condiments such as 
coriander, cumin and turmeric. 


Capsicum preparations are used as coun- 
ter-irritants in lumbago, neuralgia and rheu- 
matic disorders. Taken internally Capsicum has 
a tonic, and carminative action and is specially 
useful in atonic dyspepsia. It is, however, contra- 
indicated in gastric catarrh (Martindale, I, 360). 
Taken inordinately it may cause gastro-enterites. 
It is sometimes added to tannin or rose gargles 
for pharyngitis and relaxed sore throat. It is 
administered in the form of powder, tincture, 
liniment, plaster, ointment, medicated wool, ete. 
In some of these preparations, Oleoresina Capsici 
B.P.C. syn. Capsicin, the alcohol soluble 
fraction of the ether extract of Capsicum, is the 
active ingredient (B.P.C., 278; Trease, 501). 
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Pharmacopoeial requirements are chiefly met by 
the highly pungent varieties of Capsicum (C. 
frutescens) grown in Sierra Leone, Nyasaland and 
Zanzibar. Indian Capsicum, known in trade as 
Bombay capsicum is used as a substitute. 


C. frutescens Linn. syn. C. minimum Roxb. 

Birp CHILLI 

DERMIS 139; Fl. Br. Ind., IV, 239. 

Bird chilli is a shrubby perennial plant, 3—4 ft. 
high, bearing small, conical fruits, 12—25 mm. 
long which are extremely pungent. It occurs wild 
or semi-wild in the tropics. The plants degene- 
rate under cultivation in one or two years. Var. 
baccatum Irish (CHILI PIQUIN) is an ornamental 
garden plant. 

The pungency of bird chilli is due to its high 
capsaicin content. It is usually present to the 
extent of 0:2%; occasionally it may be as high as 
1% (Paul, loc. cit.). Bird chilli is official in B.P. 
The principal sources of supply are Sierra Leone 
and Zanzibar. 

Cayenne pepper is made from finely ground 
dried bird chilli mixed with salt (25%). Bird 
chilli is used in making hot sauces such as Pepper 
Sauce and Tabasco Sauce. Mandram is a West 
Indies stomachic preparation made by adding 
cucumber, shallot, lime juice and Madeira wine to 
mashed fruits of bird chilli. 


CARAGANA Lam. (Leguminosae) 

Dittb ew liee140" El. Br. Ind., II, 115. 

A genus of about 50 unarmed or spiny shrubs 
or small trees, widely distributed from southern 
Russia to China and Central Asia. About 11 spe- 
cies are reported from the arid, tengperate and 
alpine regions of western Himalayas from 
5,000 to 7,000 ft. Of these, C. ambigua Stocks, 
C. brevispina Benth. ex Royle, C. pygmaea DC. 
and C. ulicina Stocks are used as fodder for goats, 
sheep and camels (Burkill, 1909, 23; Bamber, 100). 
The flowers and fruits of C. ambigua are eaten 
either raw or cooked in Baluchistan (Burkill, 
loc. cit.). C. pygmaea is used as fuel. Some of 
the species are useful as ornamental shrubs and 
others, as hedge plants (Bailey, 1947, I, 659). 


CARALLIA Roxb. (Rhizophoraceae) 
A genus of about 15 species of trees or shrubs, 
= distributed from Madagascar to Australia and the 
l Philippines. 


salrechiata (Lour.) Merrill syn. C. integerrima 


DEP, I, 140; Fl. Br. Ind., II, 439. 
Benc.—Kierpa; Mar.—Panasi, punschi; TEL.— 
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Karalli; Kan.—Andipunaru; Mat.—Varanga. 

Assam—Kanthekera; Burma—Maniawga; CEY- 
Lon-—Dawata; ANDAMANS—Maniawya. 
TrapE—Carallia wood. 

A moderate sized evergreen tree with a straight 
cylindrical bole 40—50 ft. high and 5—6 ft. in 
girth, found in the eastern Himalayas, Assam, 
Bengal, south India, Ceylon, Andamans, Burma, 
Malay Peninsula and Australia. 

The heartwood is yellowish-red to light red 
when first exposed, aging to pale reddish-brown. 
It is moderately heavy (sp. gr., c. 0:67; wt., 43—47 
lb./c. ft.), hard, brittle and refractory. It should 
be converted green and carefully seasoned. The 
timber is fairly durable and is not usually attack- 
ed by insects. It is easy to saw and work, and 
the surface takes a high polish. If quarter sawn, 
it presents a beautiful silvery grain resembling 
that of oak. The data for its comparative suit- 
ability as timber, expressed as percentages of the 
same properties of teak, are: wt., 110; strength 
as a beam, 115; stiffness as a beam, 110; suitability 
as a post, 105; shock-resisting ability, 120; reten- 
tion of shape, 60; shear, 130; and hardness, 125 
(Trotter, 1944, 240). 


Fig. 34.—Carallia brachiata 
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The timber is used for house-building, posts, 
furniture, cabinet work, rice-pounders, agricul- 
tural implements, flooring, staircases, ornamental 
work and for veneered panels in railway carriages. 
It is also suitable for picture frames and brush- 
packs. The wood has a high calorific value (cal. 
val., 4,839 cals., 8,711 B.t.u.). It is employed as 
fuel for steamers (Krishna & Ramaswami, Indian 
For. Bull., N.S., No. 79, 1932, 18; Burkill, I, 448). 

The fruits are fleshy and edible. The leaves 
are used in Malacca as a beverage like tea. An 
extract of their pulp, mixed with turmeric and 
rice flour, is said to be useful for sapraemia (Gdn’s 
Bull., 1930, 6, 350). The oil extracted from the 
seeds is used as a substitute for ghee in Kanara 
(Troup, Forest Pamphlet, No. 11, For. Econ. 
Ser., No. 4, 1909, 9). The fruit is used in the 
treatment of contagious ulcers and the bark, for 
itch (Chopra, 472; Burkill, 449). 


C. calycina Benth. is a large tree found in 
Ceylon. Its wood is similar to that of C. 
brachiata, but is heavier (wt., 51—56 lb./c. ft.) 
and stronger. 


CARALLUMA R. Br. (Asclepiadaceae) 

D.E.P., II, 141; Fl. Br. Ind., IV, 76. 

A genus of about 120 species of fleshy, erect and 
nearly leafless herbs with stems usually angled, 
distributed from the Mediterranean region to East 
Indies. A few of them occur in the arid rocky 
regions of the Punjab, Sind, Baluchistan and 
Deccan peninsula, and some (C. adscendens R. Br., 
C. attenuata Wight, C. edulis Benth., C. fimbriata 
Wall. and C. indica N. E. Br.) are used as yege- 
tables. C. edulis is said to be useful for the 
diseases of the blood (Kirt. & Basu, III, 1640). 


Carambola—see Averrhoa 


CARAPA Aubl. (Meliaceae) . 

A genus of about 12 species of evergreen trees 
flourishing in the tidal forests and mangrove 
swamps of tropical zones. The Indo-Malayan and 
East African plants described under this name 
have been segregated by some into the genus 


S a Xylocarpus, Carapa being considered a distinct 


us of West Indies and West Africa. 


granatum (Koenig) Alston (Xylocarpus - 
ae syn. C. obovata Blume; C. Ro. 

W. P. Hiern in Fl. Br. Ind. 

uzzie Fruit Tree aoe 

I, 141; Fl. Br. Ind., I, 567. : 

ssur,; BenG.—Pussur, dhundul; Tam.— 


Je 
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A moderate-sized tree with a cr 
usually hollow trunk, distributed in Ta ti 
regions of India, Burma, Ceylon and Me Coasta 

The sapwood is browaish-white anq TA a. 
wood light red, aging to reddish-brown : hear, | 
or interlocked-grained, strong, durable aaah 
moderately heavy (sp. gr., c. 0-77; wi ard anj 
c. ft.). It is difficult to saw and to finish (BE Hi 
& Brown, I, 260). It seasons rapidly and c? 
used even when green (Burkill, I, 453). Then 
is used for making boats, house posts i Wood 
and wheel spokes. It is also suitable for oa 
grade pencils (Rehman & Ishaq, India ail 
Leafl., No. 66, 1945, 2). The principal soure | 
this timber is Bengal. ce q 

The different parts of the plant contain tannin 
Analysis gave the following values: outer hug 
of fruit, 6-57; inner pulp of fruit, 8-57: fear 
7-92; twig bark, 14-82; branch bark, 20-58: bo 
bark, 23-73; branch wood, 4:67; bole wood, 4.940 
(Pilgrim, Indian For. Rec.,1924, 10, 191). Th 
mature bark is used in tanning and for toughe,| 
ing fishing nets. It is reported to be a good ta, 
stuff specially for sole and heavy leather. Th} 
supply, however, is not abundant (Das, Tanne) 
1950, 4(8), 15). It is also used for dyeing cloth 

The seeds yield an oil but in small quantities 
(1—2%). The seeds of other species of Cara: 
are known to yield oil, known as Carapa fat, i 
good quantities (Robertson, Indian For, 192) 
51, 199). The low yield together with the faci 
that the tree fruits rather sparingly, makes th 
oil of this species a product of negligible impor) 
ance (Burkill, I, 454). 

The bark is astringent. It is used for dy% 
tery, diarrhoea and other abdominal troubles, ati 
as ferbrifuge. The seed kernels are bitter a 
tonic. The seed ash mixed with sulphur i 
coconut oil is applied as ointment for w 
(Burkill, loc. cit.; Kirt. & Basu, I, 558). | 

The true C. moluccensis Lam. [Xylocar 
moluccensis (Lam.) Roem.] occurs in the ei 
regions of Andaman Islands, but not of m 
peninsula. This species is used in the £ 
manner as C. granatum. C. moluccenst tic! 

var. gangetica Prain (Xylocarpus gang at 
Prain) is closely related to C. granatina 
occurs in Bengal, Malaya, Burma and And? 


ae | 
The mature bark contains 20—23% tan : 
produces a reddish leather which is © one 
tough. The wood is suitable for preparing te iH 
extract which can be used as a SU ee et 
quebracho extract (Das, loc. cit.). anal” 
(wt., 49 Ib./c. ft.) resembles that of C. I. si 
in general, but is of a rich red colour, am g " 
able for building boats and for ™ 


E 
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CARDUUS 


“gpokes. It has been success- 

making sea-plane floats, as 

thick are known to be both 

ng. Its suitability for rifle butts 

oT” rhe data for its cominal ika 

oa expressed as percentages o 

Recs of be are: wt., 115; strength 

95; stiffness as a beam, 95; suitability 

ae strut, 100; shear, 100; hardness, 130; 

s 2 Eresisting ability, 95; and retention of shape, 
s 


a) (Rodger, 18) 
Caraway— see Carum 


Linn. (Cruciferae) 

ON ot about 190 species of annual or 
perennial herbs, native to north and south tem- 
perate regions. A number of species occur in 
India, mostly in temperate Himalayas. 
C. hirsuta Linn. var. sylvatica Hook. f. & T. 
Anders. BITTER CRESS 

D.EP., Il, 155; Fl. Br. Ind., I, 138; Haines, II, 
27 


A herb common ‘in the temperate regions of 


India, growing abundantly in Bengal as a cold- 
season weed. It is sometimes allowed to grow 
on south Indian tea estates as a check against 
soil erosion (Anstead, Trop. Agriculturist, 1923, 61, 
153). The leaves and flowers are used as salad. 
The herb contains traces of an ethereal oil (mus- 
tard oil) of uncertain nature (Wehmer, I, 413). 


C. impatiens Linn. 
Fl. Br, Ind., I, 138. 


ha peel herb found in the temperate Hima- 
yas trom Kashmir to Sikkim at altitudes of 


5,000—12,000 ft t j ; 
x 9 ` ip i t -A 
(Kirt. & Basu, I, 149). ST en an ae 


Th in Kashmir and 
ate considered to be stimulant, 
parts of Eu luretic. The plant is used in 


ions rope in the treatment of nervous 
3 penan, th 
or 


affect 


ee c acid il simi- 
oil (USD, 1385) an oil simi 


>see Amomum 
J 


CARDANTHERA Buch.-Ham. (Acanthaceae) 

Fl. Br. Ind., IV, 403; Kirt. & Basu, III, 1863, 
Pl. 718. 

A genus of about 12 species of herbs, usually 
viscid and aromatic, distributed in India and 
tropical Africa. 

C. uliginosa (Nees) Buch.-Ham. is commonly 
found in drying rice swamps of south India and 
in Sikkim terai. The leaf juice mixed with salt 
is said to be used in Malabar as a blood purifier. 


CARDIOPTERIS Wall. (Cardiopteridaceae) 

Fl. Br. Ind., I, 597. 

A genus of doubtful affinity, containing 3 or 4 
species, distributed from north east India to New 
Guinea. One species, Cardiopteris lobata Wall., 
a climber with milky juice, has been recorded 
from West Bengal, Sylhet and Cachar. The 
leaves of this species are reported to be used as 
vegetable in Java (Burkill, I, 456). 


CARDIOSPERMUM Linn. (Sapindaceae) 

A genus of 23 species of herbaceous tendril 
climbers distributed chiefly in tropical America 
and Africa. Two species occur in India, of which 
C. halicacabum Linn. is of minor medicinal value. 


C. halicacabum Linn. BALLOON VINE HEARTSEED 

D.E.P., II, 155; Fl. Br. Ind., I, 670; Kirt. & Basu, 
I, 623, Pl. 259. 

Sans.—Karnasphota; Hinpi—Kanphuti; BENG.— 
Lataphatkari, sibjhul;` Gus—Karolio; Mar.— 
Kapal-phodi; Tret.—Buddakakara; Tam—Mudu- 
kottan. z 


A species common throughout India in the 
plains. The root is diuretic, diaphoretic, emetic, 
laxative, rubefacient and emmenagogue; it is 
occasionally used for rheumatism, lumbago and 
nervous diseases (Chopra, 570; Kanny Lal Dey, 
66). It is reported to be ineffective in the treat- 
ment of chronic rheumatism (Koman, 1919, 14). 
The leaves are rubefacient and useful as poultice 
for rheumatism. The leaf juice is said to be a 
cure for earache (Dymock, Warden & Hooper, 
I, 366). The plant contains a saponin (Burkill, 
I, 458). 


CARDUUS Linn. (Compositae) 

D.E.P., II, 156; Fl. Br. Ind., MI, 361; Kirt. & 
Basu, II, 1416, Pl. 549B. 

A genus closely related to Cnicus and Cirsium 
and distributed in temperate Europe, northern 
Africa and Asia. There is little certainty in 
literature as to the number of species assigned 
to it. 
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C. nutans Linn. (Kasumır—Gulibadaward) is 
distributed in western Himalayas from Kashmir 
to Simla at elevations of 6,000—12,000 ft. The 
flowers are reported to have febrifugal and blood 
purifying properties. The plant is a good camel 
fodder. Seeds from plants grown in Russia con- 
tain 41—44% oil (Wehmer, suppl., 41). 


CAREX Linn. (Cyperaceae) 

Fl. Br. Ind., VI, 699. 

A genus of nearly 1,500 species of grass-like 
perennial sedges growing abundantly in tempe- 
rate regions all over the world. In the tropics, 
they occur chiefly in mountainous areas. C. 
baccans Nees, occurring in Sikkim, Assam and 
the mountains of Malabar, may be used as fodder; 
the foliage, however, is harsh (Burkill, I, 458). 
C. cernua Boott, a species occurring in Assam, is 
said to be poisonous (Watt & Breyer-Brandwijk, 
7). 

Carices are employed in America for making 
Grass carpets or Crex fabrics. Some species are 
ornamental (Bailey, 1947, I, 662). 


CAREYA Roxb. (Lecythidaceae) 
A genus of about 9 species of trees, distributec 
in the Indo-Malayan region. 


C. arborea Roxb. KUMBI 

D.E.P., II, 157; C.P., 269; Fl. Br. Ind., II, 511. 

Sans.—Kumbhi; Hinpt & Benc.—Kumbi; Mar. 
—Kumbia; Gus.—Kumbi; Teu.—Araya, duddippa; 
Tam.—Ayma; Kan.—Kaval, doddala; Maut.—Alam, 
pelu. 

A large deciduous tree 30—60 ft. high, distribut- 
an throughout India up to an altitude of 5,000 
t. 

The sapwood is whitish, and the heartwood 
light red or claret coloured, becoming dark 
brownish-red in aged trees. The timber is heavy 
(sp. gr., 0-71; wt, 46 lb./c.ft.), hard, strong, 
straight-grained, medium coarse-textured, and is 
durable even under water. It is refractory, 
developing cracks, splits and warps (Trotter, 
1944, 12; Pearson & Brown, II, 568). The timber 
shouid be converted green, and protected against 
too rapid drying. Girdling reduces surface 
cracking (Kapur, Manual of Air Seasoning of 
Indian Timbers, 1934, 52). Although difficult to 
saw, it works well under tools, giving a smooth 
shiny finish, The wood takes a good lasting 


polish. 
_ The timber is used for agricultural imple- 


nents, cabinets, gun-stocks, house-posts and 
ks, and is recommended for railway sleepers 
preservative treatment. Being flexible, it 
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Fig. 35.—Careya arborea 


is also used for hoops. Considerable quantities | 


of the timber are available from Kanara and 
Malabar. 

The bark is fibrous and can be used for making 
brown paper and coarse cordage. It has been 
successfully used in the ordnance depots as 4 
substitute for English beech in fuses. 

The bark is used as a demulcent in coughs and 
colds, in the preparation of an emollient embro: 
cation, and as antipyretic and antipruritic m 
eruptıve fevers, particularly small pox. The 
calyces of the flowers contain mucilage 4 
are used as demulcent (Kirt. & Basu, II, 1061). 

The fruit is edible and aromatic. It contains a 
astringent gum. A decoction of the fruit 1s give 
to promote digestion. The leaves are use i 
ulcers. The seeds are reported to be poison 

The leaves contain 19% tannin. They até 110) 
for wrapping cheroots and bidis (Rodger, 
The plant is a host for the tusser silk wort 

Kumbi is a fish poison. Its inner bark “ties 
on shoes keeps off leeches (Chopra & Ba 
Indian J. agric. Sci., 1940, 10, 26). 


CARICA Linn. (Caricaceae) : f whit 

The genus includes about 48 species, t jenow 
C. papaya is the most important and best Al and 
It is cultivated nearly all over the tropici 
sub-tropical regions of the world for its 


hy 


A muv rm a. a. — mS Cor, 


on 
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5 rce of commercial papain. 
uits. aS e eies, C. candamarcensis and 
i the one of some importance as possible 
Pas for inducing frost-resistance 
aya (Yearb. U.S. Dep. Agric., 

2 ie < 1589, 1937, 43). 

eparav 
damarcensis Hook. f. Mountain Papaya 
c. can 


millan, 268. 

teu -Kondapapaye. 3 

; -herbaceous tree with a crown of 
ly lobed leaves, growing to a height of 

ne fi resembling the cultivated Cc: papaya. 

g—10 ft. aired suitable for cultivation particu- 

It is eher elevations, where ordinary papaya 

ee m thrive. It has been successfully intro- 

ied into Ceylon (Sampson, Kew Bull., Addl 


A small, sub 


, and stray trees are found in a 
a at pes sa the Nilgiris at elevations 
en 4500 and 7,000 ft. Itis frost-resistant and 
withstands a temperature of 28° F. without 
serious injury (Popenoe, 241). It fruits nearly 
all the year round, yielding a large number 
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(50—100 fruits per tree) of small, elongated or 
oblong fruits, each weighing not more than 4 oz. 
The fruits are too acid to be used as dessert, but 
can be stewed or made into jams and preserves. 


C. papaya Linn. Papaya, PAPAW TREE 

D.E.P., II, 158; C.P., 269; Fl. Br. Ind., II, 599. 

Hinpi—Papaya, papeeta; Benc.—Pappaiya, 
papeya; Mar.—Papaya; Gus.—Papayi; Tam— 
Pappali, pappayi; TEL.—Boppayi; Kan.—Parangi- 
mara. 

A herbaceous tree growing to a height of 10— 
29 ft., bearing a crown of large, deeply lobed 
leaves, giving a palm-like appearance. It is 
normally dioecious but occasionally monoecious; 
plants bearing hermaphrodite flowers have also 
been recorded. The fruits are borne near the 
top of the trunk, closely packed at the bases of 
the leaves. They vary greatly in number, size 
and shape, depending on the variety, soil, season, 
climate and cultural practices. They may be 
spherical or cylindrical in shape and weigh up to 
20 lb. (Popenoe, 227). 

C. papaya is considered to be a native of 
tropical central America. It is at present grown 
practically all over the tropical and sub-tropical 
countries of the world, particularly in India, 
Ceylon, Hawaii, Philippines, S. Africa and 
Australia (Jones et al., Bull. Hawaii agric. Exp. 
Sta., No. 87, 1941, 52). In India, it has been 
successfully cultivated in Madras, Bombay, 
Bengal, Bihar, and U.P., but nowhere on a plan- 
tation scale (Indian Fmg, 1942, 3, 277). 

Of the numerous varieties under cultivation 
in India, Washington and Honeydew are popular 
over wide areas. There are also other varieties 
enjoying regional reputation. Seedless varieties 
have been reported, but as they are difficult to 
propagate, they have little economic importance. 
Seedlessness can be induced by preventing polli- 
nation of flowers in female trees by bagging. The 
fruits thus obtained are smaller in size (Cheema 
& Dani, Bull. Dep. Agric., Bombay, No. 162, 1930, 
11). 

CULTIVATION 

Papaya thrives best on well-drained fertile 
soils, although it can grow on any type of soil not 
subject to water-logging. It is fairly drought- 
resistant but is susceptible to frost and strong 
winds. It can live to 15—25 years, but its 
economic value diminishes after 3—5 years 

noe. 231). 
Ce uae propagated by seed. Vegetative 
propagation by cuttings and graftings is also 
possible but these methods have not yielded satis- 
factory results (Naik, Indian Fmg, Special No., 
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Fig. 37.—Carica papaya 


Developing Village India, 1946, 215). Seedlings 
are raised in nursery beds and transplanted in 
orchards when 9—12 in. high, the usual spacing 
being 8—10 ft. each way. 

Papaya is one of the few rapidly growing and 
heavily yielding fruit trees. It comes into bear- 
ing in a year in the peninsular region, and in a 

=, year and a half in northern India (Hayes, 170). 
oa in the peninsular region it bears fruit nearly 
T3 throughout the year, while under north Indian 
conditions it is in fruit for about 4 months 
beginning from January. The yield varies in 
different regions from 30 to 150 fruits per tree 
ji per year, each weighing from 1 to 16 lb. (Naik, 
= Toc. cit.). Quite often the fruits are so abundant 
P that thinning becomes necessary to avoid defor- 
G = mation and to allow only the optimum number 
= to develop properly. 
= Practically no insect pests have been recorded 
Pa apaya in India or elsewhere, except a cater- 

Dasyses rugosellus Stt. which sometimes 
e stem. Economic losses come mostly 
m birds, bats and civet cats which damage the 

s as they ripen. As a prevention the fruits 

€ d by netting or sackcloth, 
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RI CARICA Of the diseases reported, only a few à 
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T Collar, 
Phani, 
M nea 
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be Cuj 


considered serious. Stem-rot, foot-rot o 
rot caused by Pythium spp. [including P, 
dermatum (Edson) Fitz.] affects the ste 
the ground and causes the breakdown of 
In the early stages, the infected area may 
off, painted with an antiseptic solution, e. 
5% solution of Lysol or 50% solution of carboli. 
acid, and protected with a coating of coal A 
In advanced cases, the trees should be removel 
and destroyed. The disease is favoured by eae 
of moisture in the soil. Proper drainage of the 
orchard provides a control measure (Hayes, 11 

Another disease which affects papaya is the 
leaf curl caused by a virus. Trees affected 4, 
not die immediately but their fruit-bearing capa 
city is diminished. Dampness and poor drainage 
favour the disease. Drainage should be improve 
and affected trees destroyed as control measures, 


Besides these two diseases, two mildews, 
Oidium caricae Noack and Ovulariopsis papaya 
Bouriquet, are reported to affect the leaves. Low 
temperature and high humidity aggravate the 
attack. 

The fruits are sometimes attacked by anthrac. 
nose; a ripe rot, which is probably the same 
caused by a species of Gloeosporium has been 
reported. The fungus causes round, brown, flai 
or sunken areas on the surface of the fruits 
Similar symptoms are reported to be caused by 
Colletotrichum gloeosporioides (Penzig) Sac 
The disease is controlled by spraying with Bur 
gundy mixture. Affected fruits and leaf stalks 
should be destroyed \Hayes, 178). 

The marketing of papaya fruit presents some 
difficulties. As any damage to the skin adversely 
affects the fruits, they should þe handled ca 
fully during picking, packing and transport. 
India, the fruits are usually packed in bam! i 
baskets which do not provide protection asam 
rough handling during transit with the e 
that they hardly keep well for more than a 
days after reaching the destination. To vit! 
damage, fruits graded according to sIZé; we 
and maturity, should be packed in erates 
wooden boxes lined with soft wood-woo! atue | 
transported, preferably in cold storage. Imm 
fruits do not ripen after cold storage a’ 
varieties show evidence of chilling whe? 3 ip | 
below 55—60°F. (Wardlaw, Nature, 1939, 
178). 

Papaya is a wholesome fruit used i 
dessert. Unripe fruits are consume rmaladë | 
table. Preserves of various kinds and DA e qu” 
are made from ripe fruits and considers qrin® | 
tities are used in U.S.A. for making S° 


a 
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a o candied. It has been suggested 
e fruits can be dehydrated under contr orned 
that th al prepared into flakes (Hayes, 178; 
conditions Rev Agric., 1933, 24, 454T). 
ie of the fruit gave: moisture, 89-6; pro- 
NEES carbohydrate, 9:5; ether extract, 0-1; 
0-4; calcium, 0-01; and phospho- 
0-4 mg./100 g. (Hlth Bull., 
The fresh fruit pulp contains 
“vert sugar, a resinous substance, 
sucrose, Be a end salts of tartaric and citric 
E 1-2%) (Wehmer, II, 807). Both ripe and 
aci a “papaya are rich sources of pectins 
e amuri & Giri, Proc. Indian Acad. 
S 1949, 29B, 155). The presence of the follow- 
ing carotenoid pigments has been reported in the 
fruit: kryptoxanthin, violaxanthin, zeaxanthin, 
b-carotene, neo- B -carotene B and neo-£ -carotene 
U (Chem. Abstr., 1933, 27, 3480, 5373; 1934, 28, 
3077; Sadana & Ahmed, J. sci. industr. Res., 
1949, 8B, 35). The fruit is a rich source of 
vitamins. It contains: carotene calculated as 
vitamin A, 2,000—3,000 I.U.; thiamine, 15—63 ag.; 
‘riboflavine, 23—83yg.; niacin, 0-15—0-76 mg.; and 
ascorbic acid, 33—136 mg. per 100 g. of the fruit 
pulp. The amount of carotene in the fruit is 
much smaller than is indicated by biological assay. 
It is suggested that a few of the xanthophylls 
present in the fruit possess vitamin A activity 


(Sherman, 635; Chem. Abstr., 1947, 41, 2507: 
31, 7138). ue , 41, 2507; 1937, 


The seeds of C. papaya are black in colour and 
eae a cress-like odour. They contain: protein, 
fibre ame 15-5; fatty oil, 25-3; crude 
stie e a 8-8; volatile oil, 0-09%; a glyco- 
me n, resembling sınigrin; and the enzyme, 
characteri The fatty oil has the following 

stics: sp. gr.20 0.9091; m 20° 1.4666: 
a vl E e vy: DDP: Be 
val, 3.05. ee lod. val. (Hanus), 72-6; acid 
1.329%. ae ee val. 3-8; unsapon. matter, 

earic, 5:95.. ed acids, 16-97% (palmitic, 11-38; 
acids, 18:63% and arachidic, 0:31%); unsaturated 
The Seeds © (oleic, 16:50; and linoleic, 2-13%). 
Stance, car ici] a sulphur containing basic sub- 
has been eee CHiN, S, m.p., 165°, which 
loc. cit. ene as benzyl-thio-urea (Wehmer, 
an ae Jamieson, 150; Panse & 
A glycoside ia” Acad. Sci..1943, 18A, 140). 
WS) ENS Soe dvoside, and an alkaloid, car- 
in the hea the leaves. Carpaine is also 

ehmer, Jo? Toot and seeds but only in 

ie - cit.). Carpaine, C,,H.,0.N 
ee +219 (alcohol), is a 
ge of the cardiac glucoside type. 

Tequency and depresses the 


a) 
matter, 
s iron, 


Paranjpe, 
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central nervous system. 5 mg./kg. body weight 
is said to be toxic to rabbits. It is also reported 
to be a potent amoebicide (Henry, 599). Merck 
lists carpaine hydrochloride as a cardiac tonic 
and diuretic. 

The leaves contain: vitamin C, 286 mg. and 
vitamin E, 36 mg. per 100 g. (Chem. Abstr., 1941, 
35, 1832; 1947, 41, 5643). 

A sinigrin-like glycoside probably identical 
with carposide and a myrosin-like enzyme are 
found in the roots (Wehmer, loc. cit.). 

Analysis of the fresh latex from the leaves, 
fruit, stem and roots gave: water, 75; caoutchouc- 
like substances, 4-5; pectinous matter and salts, 7; 
malic acid, 0-44; papain, 5-3; fat, 2-4; and resin, 
2-8%. A lab enzyme and traces of carpaine are 
also present (Wehmer, loc. cit.). 

Nearly every part of the tree is said to be of 
medicinal value. The ripe fruit is stomachic, 
digestive, carminative and diuretic. Syrups and 
wines made from it are said to be expectorant, 
sedative and tonic. The milky juice of the un- 
ripe fruits is anthelmintic, particularly effective 
in the expulsion of lumbrici. It is used, some- 
times, as a cosmetic to remove freckles and other 
blemishes from the skin. The green fruit is 
mildly laxative and diuretic, and possesses ecbolic 
properties. 

The seeds are said to quench thirst. 
also used as vermifuge. 

The leaves are used as poultice for nervous 
pains and for reducing elephantoid growths. 

The roots are said to cure yaws and piles, and 
act as a generative tonic (Kirt. & Basu, II, 1098; 
Caius, J. Bombay nat. Hist. Soc., 1937, 38, 48). 

The bark of the stem is used for making ropes 
in Africa and West Indies. 

PAPAIN 

Many of the medicinal properties attributed to 
different parts of papaya are ultimately traceable 
to papain distributed throughout the plant, but 
mostly concentrated in the latex of the fruit. 
Commercial papain, obtained by drying the fruit 
latex, digests protein and is used medicinally to 
aid digestion. It finds application in food, brew- 
ing, tanning and wool industries. 

The latex is obtained by making 2—4 longi- 
tudinal incisions, about 1/8 in. deep, on the 
surface of nearly mature but green fruits while 
still on the tree. The incisions are made early in 
the morning, at intervals of 3—7 days, until the 
entire surface of the fruit is covered. The exudate 
is collected in non-metallic containers or on 
cloth of americani type stretched on wooden 
frames clamped to the tree (Sanders & Robertson, 
E. Afr. agric. J., 1944, 9, 173). 


They are 
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The latex is dried as soon as possible after col- 
lection. In order to hasten drying, the coagulated 
latex is pressed through a colander or a potato 
squeezer and dried either directly in the sun or 
in specially designed driers (Charavanapavan, 
Trop. Agriculturist, 1945, 101, 72). Various 
types of driers have been suggested (Agric. 
Live-stk India, 1932, 2, 471; Bally, loc. cit.). 
Rapid drying or exposure to temperatures 
exceeding 100°F. is to be avoided, as in either 
case a dark coloured product weak in proteolytic 
activity results. Drying in the sun also yields a 
discoloured product. A satisfactory preparation is 
obtained by drying the latex in vacuo. The final 
product, which should be creamy white and 
friable, is sealed in air-tight containers, prefer- 
ably in vacuum, to prevent loss of activity. 

A part of the enzyme gets inactivated during 
the drying process, no matter how carefully the 
drying is carried out. An improved method— 
the salt paste method—has been developed in 
the U.S.A., which preserves most of the activity. 
Common salt is added up to about 10% of the 
fresh weight of the latex and the mixture dried to 
a thick paste. The product so obtained retains 
its activity for many months (Balls, Circ. U. S. 
Dep. Agric., No. 631, 1941; Bull. imp. Inst., Lond., 
1941, 39, 372). A 1% solution of formaldehyde 
has been used in place of salt, but the product 
obtained has a lower activity than that of the 
product prepared by the salt-paste method 
(Sanders & Robertson, loc. cit.). 


The amount of papain obtainable per tree 
depends on the variety, the number and the size 
f of fruits. Fully grown fruits give more latex 
Dag of high enzyme potency than smaller or immature 
] fruits (Hayes, 179). The yield is generally 
Í greater from oblong fruits than from long or 
round types (Stockdale, Trop. Agriculturist, 1927, 
68, 3). The yield of papain varies from 20 to 250 
g. per tree and the annual yield, from 80 to 175 1b. 
per acre, the yield in the first year being greater 
than that in the 2nd or 3rd year (Hofmeyer & 
Le Roux, Trop. Agriculturist, 1939, 93, 230; Bull. 
T imp. Inst., Lond., 1933, 31, 550). The quantities 
_ of papain obtainable from 3 different varieties 
= commonly cultivated in India are: Bombay 
158-0 8; Kanpur, 126:6 g.; Calcutta, 55:4 g. per 
fruits (Sen, J. agric. Sci., 1931, 21, 209). The 
eld of latex, and therefore of papain, is highest 
n October at the end of the rainy season, but 
neing is carried out every 3 months in order to 
t a continuous supply (Agric. Live-stk India 
The yield of commercial papain from 
about 20%. 
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The collection of latex for 


— N 

E manufactur; 

papain has no deleterious effect on the tast 
0 


the fruit. The lancing operation renders 

fruits unsightly, and their market value ee 
The fruits can be profitably utilised for cari 
the pulp or for making preserves, jams, etc Ing 

Papain can also be obtained from the pre, 
juice of stems, leaves and petioles by ammoniun, 
sulphate saturation or by alcohol precipitation, 
The enzyme has nearly the same activity as that 
obtained from the fruit latex. Processing of 
press juice offers possibilities of mechanical] pro- 
duction of commercial papain (Jones et al., loc 
cit.). ; 

Commercial papain is a light brownish grey or 
weak yellow powder, with a characteristic smell 
and taste. The preparations vary considerably in 
enzyme potency. A highly active product is 
obtained by dissolving the commercial product in 
water, saturating with hydrogen sulphide, preci- 
pitating with alcohol and drying the precipitate 
at low temperature. Commercial papain is often 
adulterated with arrowroot starch, dried milk of 
cactus, gutta percha, rice flour and, sometimes, 
with pepsin (Fuller, 901). Bleaching is often 
resorted to for improving the colour, but this 
lowers the enzyme activity of the product (Caius, 
loc. cit.). 

Commercial papain possesses both milk clotting 
and protein digesting properties. The milk clot- 
ting property is lost through oxidation with 
hydrogen peroxide and is regained on reduction 
with hydrogen cyanide or hydrogen sulphide. 
The peptone hydrolysing activity is likewise lost 
on oxidation with hydrogen peroxide and iS 
regained on reduction. Oxidation, however, does 
not affect the gelatin hydrolysing activity. Glu- 
tathione which is present in the latex to the 
extent of 5—10% of the total SH-compounds 15 
the natural activator of papain (Ganapathy 
Sastri, Curr. Sci., 1940, 9, 413; Proc. Indian Acad: 
Sci., 1938, 8B, 339; Nature, 1938, 142, 539; Biochem 
J., 1939, 33, 1175). 


Two enzymes, papain and chymopapain, 
rom 


have 


been isolated in crystalline form fro ting 
latex. Papain is a typical protein dise 
enzyme with isoelectric point, pH. 9:0 and d 


wt., c. 27,000. It contains 15:5% nitrogen, ib 
1-2% sulphur. Crystalline papain is mos ye a 
in the pH. range 5—7 and is rapidly destroy® iy- 
30° below pH. 2-5 and above pH. 12. Its prove jal 
tic activity is 3—4 times that of the comme! 
product (Balls et al., Science, 1937, 

Balls & Lineweaver, J. biol. Chem. 1 game 


669). Chymopapain possesses is protei? 


milk clotting activity as papain but 1 
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ae is just half of that of the latter. 
vity ia solutions. The quantity of 
3 ent in crude latex is consider- 
of papain (Balls, J. biol. 


137, 459). 
shed from other proteases by. 
a wide pH. range (PE 
apain acts best in an alkaline 
762): Coni a kA dried product is reported 
two optima, one at pH. 2-5 and the other 
to neti; a third optimum at pH. 3-75, 4-0, 4-5 
at en ee also been recorded (Bally, loc. cit.). 
P ii in addition to being a protein splitting 
also possesses peptide synthesizing 
ae Bergmann et al. have showa that com- 
sae such as benzoyl-l-leucyl-l-leucylanilide, 
ae built up from simpler substances through 
the action of papain (U.S.D., 819). 

The wide range of pH. over which papain is 
active, favours its use in medicine as a protein 
digestant. It is used in combating dyspepsia and 
other digestive disorders. It enters as a compo- 
nent in various pharmaceutical preparations like 
glyc. papain, elix. papain, liq. papain et iridin., 
digestive mixtures and liver tonics. In liquid 
preparations it has been used for reducing enlarg- 
ed tonsils (Martindale, I, 780). It is anthelmintic 
(Berger & Asenjo, Science, 1940, 91, 387), and 
has also found application in the prevention of 
post-operative adhesions, treatment of sloughing 
wounds, carbuncles, eschar of burns and for dis- 
a the membrane of diphtheria. It is 
a gien to be allergic, causing sometimes severe 
ee a cough, vasomotor rhinitis and 
itravenou 1 1S a powerful poison when injected 
; UN (U.S.D., loc. cit.). It was used as 
1943-44 i eae during the cholera epidemic of 

Th outh India (Naik, loc. cit.). 

€ most i 


ing acti 
stable 1 


s) 
") 


papain is distingu: 
peing active over 


the mportant current use of papain is in 
meat, ae of proteolysed preparations of 
imported a te casein. Most of the papain 
of chewing 3 S.A. 4s used in the manufacture 
ing meat” aie send In preparations for tenderiz- 
Media such ga qe te? are made in bacteriostatic 
0% Solutio as dilute alcohol (Balls, loc. cit.). A 
aci ” of papain in dilute alcohol and lactic 

Ses į aS meat tenderizer, The solution 


cid is sold 

lts 

prot i ar 

cke, 89), Solytic activity on keeping (von 


been employed as a substitute for 


in ¢ 
to ae manufacture. A 10% solution 
& in lower con® Proportion 4:100 for 
a ncentrati 2 A 
> loc, cit.), ations coagulation is 


CARICA 


Due to its capacity for digesting protein even 
in a slightly acid medium, papain finds use in the 
brewing industry for making chill-proof beer 
(Balls, loc. cit.). Papain is added to digest the 
precipitable protein fragments and the beer 
remains clear on cooling. It is estimated that 
nearly 80% of American beer is thus treated 
(U.S.D., 820). 

Papain has been widely employed for degum- 
ming natural silk, especially when the latter is 
mixed with rayon or wool in fabric weaving 
(Sanders & Robertson, loc. cit.). Wool treated 
with papain takes a silk-like sheen and becomes 
soft to touch (Lynch, J. sci. industr. Res., 1940, 
5, 37). Papain treatment of wool also eliminates 
shrinkage and permits its being washed in the 
same way as cotton (Madras agric. J., 1942, 30, 
97). It has also found use in the preparation of 
tooth pastes and cosmetics. In the tanning in- 
dustry it is used for bating skins and hides. 

Papain, although similar in action to pepsin, 
can hardly replace it, since the latter is less 
costly and possesses greater proteolytic activity 
(Bally, loc. cit.). 

There are two grades of commercial papain: 
(1) sun-dried and (2) oven-dried. The latter is 
cream coloured and possesses higher activity than 
the former and fetches a better price. Before 
World War II the average price of Ceylon papain 
of good digestive value was 8 sh. per lb. in 
London, the oven-dried papain usually command- 
ing a premium of 3d. to 6d. over the sun-dried 
papain (Bull. imp. Inst., Lond., 1933, 31, 550). 
The price of crude papain in the Calcutta market 
in 1940 was about Rs. 14 per lb. and of ‘pure’ 
papain Rs. 50 per lb. The pre-war prices were 
Rs. 7 and Rs. 24 respectively (Bal, Indian J. 
Pharm., 1940, 2, 98). 

At present Ceylon and Tanganyika are the 
principal papain producing countries. Before 
World War II, papain was being produced in the 
Caroline Islands in the Pacific for export. The 
production in India is limited. Some quantity is 
being produced in Bengal and U.P. (Bal, loc. 
cit.); one firm in Calcutta (Giemce Traders Ltd.), 
produces about 15—16 cwt. per annum. 


The chief importer of papain is U.S.A. In 1938, 
U.S.A. imported 223,000 lb. of crude papain 
(Ceylon’s share, 173,000 lb.), valued at $329,000 as 
against 180,000 Ib. valued at $205,000 in 1937, and 
54,000 Ib. valued at $50,000 in 1936 (Bal, loc. cit.). 
Ceylon was the chief exporting country till 1944; 
since then Tanganyika has acquired the leading 
position (Rep. imp. Inst., Lond., 1947, 26). The 
great increase in demand for papain is attributed 
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sof to the world shortage of pepsin. The future of 
as) papain industry would largely depend on the 
i 1 extent of competition from bromelin (from pine- 
A apple) which may become serious with the revival 


Pi _ of the pine-apple canning industry (Rep. imp. 
Inst., Lond., 1943, 20). 


C. quercifolia Benth. & Hook. 

Bailey, 1947, I, 664. 

A small tree 5—6 ft. high, native of S. America 
and reported as being grown in U.P. (Bal, loc. 
cit.). It is hardier than C. candamarcensis and 
withstands a temperature as low as 24°F. 
(Popenoe, 244; Yearb. U.S. Dep. Agric., loc. cit.). 
It bears clusters of small yellow fruits, about 
1—2 in. long. The fruits, though small, are 
reported to contain a greater percentage of papain 
than C. papaya. 


CARISSA Linn. (Apocynaceae) 

A genus of about 32 species of closely branched, 
spinous, erect or climbing shrubs and low trees, 
distributed mostly in the warmer parts of Africa, 
Australia and Asia. Of the 8 Indian species, 3 
are of economic importance. 


C. carandas Linn. KARAUNDA 
D.E.P., II, 165; C.P., 270; Fl. Br. Ind., II, 630. 


ul K ngri Collection, Haridwar 


Sans.—Karamarda, avighna; HINpy— 
Benc.—Karamcha; Mar.—Karavandq: 
Karamarda; Teu.—Vaka; TaM.—Kalakkqy- Gus 
Karekayt. Ys Kan 

A dichotomously branched large shrub 
tree, with strong, simple or forked i Smal] 
pairs. It is met with throughout India ae in 
Ceylon and Malacca, mostly on sand SIN 
soil in a wild state. It is sometime 
for its fruit. 

The fruit is small and eilipsoid, 0-5-1 in, ] 
turning from green to red and finally to black ong, 
shiny when ripe. The unripe fruit is sour’ a 
astringent, and is used for pickles. The ripe Fo 
is sweet, edible and particularly suitable T 
tarts, puddings and jellies. Analysis of a 
fruit gave: moisture, 18-2; protein, 2-3; fat 9.: 
carbohydrate, 67:1; and mineral matter, ‘9:89 
(Hlth Bull., No. 23, 1941, 39). It is said to DS 
antiscorbutic properties. The fruit is useful as 
an auxiliary in tanning and dyeing. 

The wood is white, hard and smooth, and is 
used for making spoons and combs. 

The root is a bitter stomachic and anthelmintic, 
A decoction of the leaves is given in the early 
stages of remittent fevers. 

C. carandas is one of the trees on the leaves of 
which the tusser silk worm feeds (Ghosh, J. 
sci. industr. Res., 1946, 5, 243). The plant has 
dense branches and sharp spreading thorns, and is 
suitable for fences. 


Karaungg 


y or Tocky 
S cultivateg 


C. inermis Vahl syn. C. macrophylla Wall. 

D.E.P., II, 166; Fl. Br. Ind., II, 631. 

A large, erect or climbing shrub, with strong 
curved spines. It is common throughout the 
Deccan peninsula, particularly in the evergreen 
forests of the western coast. The edible fruits 
larger than that of C. carandas and is said to be 
superior to it. 


C. spinarum Linn. 
DEP., Il, 166; C.P., 271; Fl. Br. Ind, 1, os 


Sans.—Karamadika; H1np1—Karaunda, ‘al 
Kalivi; Tam.—Chiru, kila; Urryva—Anka, © 
PunsaB—Gan; KasHmir—Garaunda. ith 

met W 


A small, spinous, evergreen shrub, 
throughout India in dry regions, €s 
Punjab, Kashmir and N.W.F.P. fairly 

The fruit is edible. The leaves a mis 


pecially ” 


“ees : ae yom! 
rich in tannin (9—15%) and constitute Final 4 
rk oy 


ing tanning material, particularly in CO 


with other tanstuffs such as the twig 0. The f 


1940, 


Phyllanthus emblica (Trotter, 
ns an 


wood is used for making combs, sp0° 
articles. 


, othe! 
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Basu, i 
x y hardy and persistent, 


ae reported to possessi purgative 
II, 1548). 
parties (Bi 
plan 2 
ae A to South 
wee ental plant with white flowers 
It flowers and fruits almost 
year, and is more productive 
C. carandas (Hayes, 238). It is 
grown to a limited extent in India. 
VICA Ruiz & Pav. (Cyclanthaceae) 
A genus of about 60 species of herbs. and shrubs, 
“ve to tropical America. Of these, C. palmata 
Be io others are important as sources of fibre 
eal for the manufacture of Panama hats. 


CARLUDO 


c. palmata Ruiz & Pav. PanaMa Hat PLANT 


Macmillan, Fig. p. 405. 

CeyLon—Jippi-jappa, hippi-happa. 

A bushy plant, 6—10 ft. high with short stem 
and large fan-shaped palm-like leaves, cultivated 
extensively in parts of Ecuador and Colombia. 
It was introduced into India and Ceylon and is 
naturalised in the latter country. It grows luxu- 
riantly from sea level up to 2,000 ft. It prefers a 
moist, heavy soil and is propagated by suckers 
and seeds. 

The leaves are used in the manufacture of 
Panama hats. The leaves are cut young, stiff 
veins removed, after which they are dipped in 
boiling water, often containing a bleaching agent, 
ae ceed in the shade (Frane, Agric. Americas, 
naa SD: They are then cut lengthwise into 
in ee by an iron comb, the shreds varying 
he jars according to the quality of the hats to 
61) ie (Bull. imp. Inst., Lond., 1930, 28, 
on e ribbons are dried and woven into hats. 
millan ae are required to make one hat (Mac- 
plaited ee cit.). Hats of superior quality are 
Bailey, 1947, I aoe leaf without any joinings 


Carnati 
Thation—seoe Dianthus 


Carn 
a 
Car uba wax—see Copernicia 


(Compositae) 

och ents of apy Bt Ind, TI, 301 

ee Southern P 4 Species of herbs, distribut- 
in topica] pare OPE and in the temperate and 
n India, Parts of Asia. About 3 species occur 


a abro . 
Kisim. ides Linn. 


5 tiangi, (PERS.—Hukamandaz; 


occurs in Kashmir to 


CARTHAMUS 


Sikkim at altitudes of 5,000—10,000 ft. The roots, 
leaves and seeds possess laxative, diuretic and 
anthelmintic properties. C. cernuum Linn., found 
in the Himalayas, Khasi and Nilgiri hills, possess 
similar properties (Caius, J. Bombay nat. Hist. 
Soc., 1940, 41, 633). As in many other plants of 
this family the roots of C. cernuum contain inulin 
(Wehmer, II, 1268). 


Carpetweed—see Mollugo 


CARPINUS Linn. (Betulaceae) 

D.E.P., II, 182; Fl. Br. Ind., V, 625. 

A genus of about 50 species of shrubs and trees 
distributed in the north temperate regions. The 
two Indian species, C. faginea Lindl. and C. 
viminea Wall. ex Lindl. occur in the Himalayas 
from 4,000 to 7,000 ft. They are of little economic 
importance. They are occasionally grown as 
ornamental trees (Pearson & Brown, II, 961). 


Carrot—see Daucus 


CARTHAMUS Linn. 

A genus of about 36 species distributed in 
Asia, Africa and the Mediterranean region. 3 
species are met with in India of which C. tinc- 
torius is of economic importance. 


(Compositae) 


C. lanatus Linn. SAFFRON THISTLE 

Fl. Br. Ind., III, 386. 

A small herb, 6—18 in. high, found in Kashmir- 
at altitudes of 5,000—6,000 ft. and extending 
westwards to the Atlantic. The seeds yield a 
pale yellow oil (c. 16%) with properties com- 
parable to that obtained from safflower (C. 
tinctorius). The seeds should be harvested before 
they are ripe as the oil content diminishes during 
ripening. 

Analysis of the oil gave the following values: 
d 2, 0-925; n5, 1-4731; iod. val. (Wij’s), 138; 
acetyl val, 9-5; and R. M. val, 0-53. The fatty 
acid components of the oil are: lauric, myristic 
and lower acids, 1:3; palmitic, 7-5; oleic, 12-4; 
linoleic, 70:4; arachidic and higher fatty acids, 
0:5% (Hatt & Troyahn, J. Coun. sci. industr. Res., 
Aust., 1946, 19, 86). ee 

The plant is sudorific, febrifuge and anthelmin- 
tic (Caius, J. Bombay nat. Hist. Soc., 1940, 
41, 633). The seeds may be used as turkey feed 
(Madras agric. J., 1949, 36, 150). 


ntha Bieb. Wup SAFFLOWER 
© SRP. IL 183; CP, 276; Fl. Br. Ind, II, 386. 


Punsas—Kantiari, poli, poliyan. 
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; An annual, medium-sized, bushy and thorny 
z = herb growing wild in the arid tracts of U.P., 
E Punjab, Baluchistan and North West Frontier 
a Province, and extending westwards to the 
Caucasus. It is a troublesome weed growing 
abundantly in harvested fields during the months 
of May and June. 


Wherever the plant occurs in abundance, the 
fruits are collected for the seeds from which an 
oil, called Poli oil, is: extracted. The oil con- 
tent is about 28%, but the yield obtained by the 
usual methods of extraction is only 18%, the 
rest being retained in the cake (Ghose, Indian 
Tr. J., 1916, 42, 385). The oil resembles safflower 
(C. tinctorius) oil, and possesses 
characteristics: sp. gr., 0:9175; nj, 1-4715; 
sap. val., 195-0; iod. val. (Hanus), 112-8; 
acetyl val., 2-98; acid val., 1-34; Hehner val., 93-8; 
R. M. val., 0-84; thiocyanogen val. (24 h.), 80-2; 
and unsapon. matter, 0:42%. The component 
fatty acids of the oil are: myristic, 0:66; palmitic, 
3-11; stearic, 3-62; oleic, 55-80; and linoleic, 
36-81%. The component glycerides of the oil are: 
myristo-oleo-linolein, 2-05; palmito-oleo-linolein, 
9-82; stearo-oleo-linolein, 10-33; oleo-dilinolein, 
11:30; dioleo-linolein, 62-23; tri-olein, 1:28; and 
tri-linolein, 1:69%. The unsapon. matter con- 
tains sitosterol, m.p., 135° (Singh & Kumar, 
Proc. Indian Acad. Sci., 1948, 27A, 147). 

The oil is used for illuminating and edible 
purposes, and for preparing Roghan required 

- in the manufacture of Afridi wax-cloth. It is 
used in Punjab for dressing ulcers and as a 
remedy for itch (Caius, loc. cit.). It may be 
employed in the manufacture of soft soaps and 
varnishes (Ghose, loc. cit.). Roghan is prepared 
by heating poli oil in an earthen pot for 
about 12 hours on alow and uniform fire and 
pouring the oil, while still boiling, into cold 
water, when it solidifies into a gelatinous mass. 
This is stored in tins and sold in the bazaar most- 
ly for the manufacture of Afridi-cloth and, some- 
times, for use as glass cement. 

The seeds are parched and eaten, either alone 

= or mixed with wheat or flour. 
~ The oil cake, after extraction with ether, has 

e following composition: moisture, 9-3; albumi- 

loids, 13-5; carbohydrates, 22-8; fibrous matter, 
It can be used as manure 


91-7; and ash, 3-7%. 
Ghose, loc. cit.). 


plant is said to be useful as fodder in times 
ity. It is eaten by animals in its early 
the mature plant is hardly touched, 
Spines are rounded by beating with 
fan Img, 1946, 7, 4). It is richer in 
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straws, and is comparable to the latter jy wea 
equivalent value (20-787). It may be ie arch to 
advantage as a supplement to common eit fol 
for feeding cattle (Kehar et al., Sci. one 8 
1946-47, 12, 112; Indian J. vet. Sci., 1948, 18 m y 
2 S), si 

C. tinctorius Linn. SAFFLOWER ac 
D.E.P., I, 183; C.P., 267; Fl. Br. Ind., I 3 Ty 
Sans.—Kusumbha; AraB.—Kurtum, fk, 45l 
Pers.—Kazhirah, Hinpi—Kusum, karrah; BENG t; P 
Kusum, kusumphul; Gus.—Kusumbo; Mar- i 
Kardai, kurdi; Tam.—Sendurakam; Tenn fa 
shumba; Kan.—Kusambe, kusume. io 
An erect annual herb, 1—3 ft. high, wig, } 
spinosely serrate leaves and globular flower. aft 
heads, with yellowish or orange-red florets and ats 
smooth four-angled achenes without any Pappus, stl 
The plant is known only under cultivation, ang It 
is supposed to ‘have originated either from po 


C. lanatus or C. oxyacantha, evidently in two 
primary centres of origin, viz. the mountainous 
regions of Abyssinia and Afghanistan (Kupzoy, 
Bull. appl. Bot. Genet. Pl. Breed., Ser., IX (1), 1982, 
171). It extends from India, China and East Indies 
to Persia, Caucasus, Egypt, Italy and Spain, and 
has been recently introduced into the United 
States of America and Australia. It is cultivatedin 
almost all the States in India and has attained 
considerable importance as an oil seed crop in 
Bombay. Data relating to the area under culti- 
vation and yields-are not available. In Bombay, 
5—6 lakhs acres are reported te be under 
safflower in the districts of Ahmednagar, Shola: 
pur, Dharwar and Belgaum. In Central Pro 
‘vinces about 7,000 acres in Bilaspur, Amraotl an 
Yeotmal districts are under safflówer cultiva a 
Along with niger (Guizotia abyssinica Cass.); 
is cultivated in dry areas of Gulbarga, Aura 
bad, Bhir, Osmanabad, Bidar and Raichur 
tricts in Hyderabad Statė. nder 

Numerous races of safflower are known u ic 
cultivation varying markedly in bole 63 
features and in oil and dye contents. Neary 
types have been recorded. The forms ca? on 
broadly classified under 2 distinct varieties i 
with very spinous leaves and the other in, 
spineless or moderately spinous leave vation 
spines become less prominent under cu 7 varie | 
particularly when irrigated. The spinous r o | 
ties are considered particularly valuabie for dy 
production, and the spineless forms rice | 
extraction (Howard et al, Mem. De 18, 8h | 
India. Bot., 1915, 7, 237; Khan, ibid., 192 "1985; 
cis & Phatak, Indian J. agric. >C 

5). 
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a made in different States 
ec Ee strains particularly suited 


ttemP 
fo e and in Madras, Pusa Types 1 and 
a superior to others. In 


to e . 

ae to be specially suited for 
ion yielding 15—25 md. of ceai per 
seed product Olij content of 28:8—32:0%, while 
acre with a uitable as a forage crop, yielding 
ee a of green fodder per acre. In Bombay 
50— : 


; train, Niphad 630, has been evolved 
n improve appreciably higher yield of seeds than 
whl 


ieties (Agric. Anim. Husb., India, 
ey ill; Richharia, 147: Kadam, Indian Fmg, 


1945, 6, 407). 
Safflower 1 


yp. TYP 


s now grown mainly as an oil seed 
its i having 
ts importance as a dye crop — 

hale due to the advent of synthetic dye- 

stuffs. It is cultivated mostly as a rain-fed crop. 

It is drought-resistant and can grow even on 

poor sandy soils. It is generally sown mixed with 


CARTHAMUS 


wheat, barley, gram or juar, but is sown pure 
when required for dye extraction. Quite often 
it is grown as a border or hedge crop, as owing 
to the spinous leaves it keeps off cattle from 
the main crop. It is usual to sow seeds in 
October, but sometimes the sowing may be 
extended up to December. For raising a pure 
crop, the seeds are sown broadcast, 16—20 lb. 
being required per acre. When grown as a mixed 
crop, sowing by drills is adopted, 4—12 lb. being 
required per acre depending upon the type and 
extent of admixture. 

The plants are topped as soon as the first buds 
appear, to induce branching and thereby the 
formation of large number of flowers and seeds. 
When dye production is the main object of culti- 
vation, the fully open flowers are collected before 
withering every second or third day. Delay in 
collection, or the onset of rains during the flower- 
ing period, causes loss of dye. When seed 


SS rer ee erated: "See ss Sara = 
b D: p Te tE 

E 
es 


Fig 39.—Carthamus tinctorius 
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CARTHAMUS 
collection for oil is the object, the plants are 
pulled out when mature and after drying, the 
seeds are threshed out and cleaned by wianowing. 
The outturn varies from 80 to 120 lb. of dried 
florets and 400 to 600 lb. of seeds per acre when 
grown pure. When grown mixed, the yield of 
seeds ranges from 100 to 250 lb. per acre. 


Diseases and Pests: Among the diseases affect- 
ing safflower, the most serious is the wilt caused 
by Sclerotinia sclerotiorum (Lib.) de Bary, 
which is particularly common in years of abun- 
dant rainfall. As control measures, infected 
plants are collected and destroyed and the field 
ploughed to a depth of over 6 in. to destroy the 
sclerotia (Joshi, Mem. Dep. Agric., India, Bot., 
1924, 13, 39). A  leaf-spot disease caused by 
Cercospora carthami Sundararaman & Rama- 
krishnan, and a seedling blight caused by Phy- 
tophthora palmivora Butler, have been reported 
from Coimbatore (Sundararaman & Ramakrish- 
nan, Agric. J. India, 1928, 23, 283; Balkrishnan & 
Krishnamurthy, Curr. Sci., 1947, 16, 291). A rust, 
Puccinia carthami (Hutz.) Corda, infecting the 
leaves has been recorded (Prasad, Curr. Sci., 
1947, 16, 292). 

The most serious pest of safflower is Acanthio- 
philus helianthii Rossi, the maggot of a fruitfly, 
which causes serious damage to the florets 
(Prithi & Bhatia, Indian J. agric. Sci., 1940, 
10, 110). A green leaf-eating caterpillar, Perigaea 
capensis G., is recorded from south India, which 
appears sometimes in large numbers and defoli- 
ates the plants. Spraying with lead arsenate 
provides an effective method of control (Fletcher, 
377). Safflower aphides, Macrosiphum jaceace 
Lian., are reported to have caused considerable 
damage to the crop in Dharwar and Bijapur in 
Bombay State. Spraying with fish-oil rosin-soap, 
nicotine sulphate, DDT or “Gammexane” is 
effective against aphides attack (Trehan & Hallep- 
panawar, Curr. Sci., 1949, 18, 211). 


SAFFLOWER Dye.—Saffiower florets contain prin- 
cipally two colouring matters, Carthamin (Ca Ha 
0,,-H,0) which is scarlet-red and insoluble in 
water, and safflower yellow (C,,H.,0,,) which is 
soluble in water. A third compound, isocartha- 
min (C,,H..0,,.2H,0), which gradually reverts to 
carthamin oa standing, has been recently isolated. 


_ Carthamin (m.p., 228—30°) occurs in the florets to 
_ the extent of 0-3—0-6% and has been employed to 


give cherry-red direct dyeings on silk and cotton. 
‘he yellow amorphous colouring matter, which 
not found any practical use, is present in 
ndant quantities (26-36%) and has to be 


m pletely removed from carthamin before the 
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_ ee 
latter is utilized for dyeing, as its presene 
e 


in small quantities, affects the pure pinkie “Ve 
imparted by the red dye. Both tee shag 
isocarthamin exist in the form of glyo AN and 
yield glucose on heating with dilute sulph es a 
(Mayer & Cook, 209). uric aci 
For extracting the dye, the florets ar 
fully collected and dried in shade, The Care, 
material is repeatedly washed with aan T 
water till all the water-soluble yellow alee 
ing matter is eliminated. The washing po 
3—4 days. The residue is partially dried akes 
moulded into small cakes for sale. īn a 
places, the preliminary washing is done aa 
with, and the dried florets are merely role 
together as fibrous mass or made into a es 
powder and sold as such. The latter product i 
bulky and fetches a lower 
Safflower Carmin of commerce is extracted from 
the washed material by sodium carbonate solu. 
tion and precipitated by dilute acids. As the 
source of carbonate, sajji is commonly employed. 
Safflower carmin is sold as a paste and used for 
dyeing cotton and silk. It imparts red, pink, 
rose, crimson or scarlet shades as required. The 
dyeings are fugitive to light and air, and sensi- 


. tive towards alkali, chlorine and sulphurow 


acid. It is a weak dye, 1 lb. of yarn requiring 
nearly 4 oz. to give a light pink shade, 8 oz. to 
give a rose-pink shade, and 1 lb. to produce full 
crimson shade. Though its importance as a dye 
for cotton and silk has declined due to the availé 
bility of synthetic dyestuffs, it is still valued in 
India for dyeing cloth required on ceremonial 
occasions. The dye also finds use in colouring 
cakes and biscuits. When used in large quanti 
ties for making eatables, it acts as a cathartic 
With starch and talc, it is used in the prepalé 
tion of rouge. It is also used for colouring toys 

Safflower carmin was being exporte belt 
the War in large quantities to Straits ette 
d other coui 
tries in the east. Most of the export was a 
Bengal. The export trade has practically °& 7 
since 1942, and there has been n 
far. The quantity and value of expor 


period 1929—1942 are given in Table 1. 


TABLE 1 

yale 
Poriod Qty: (Re) 
(cwt-) 56 418 
1929/30—1933/34 (av.) 2,321 46,65) 
1934/35—1938/39 ,, 2,666 683 
1939-40 2,838 79,110 
2,499 7,630 


1940-41 2, ý 
1941-42 3,289 


price. The | 
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—The seed oil is an 

WER N oduct: Its value and 
aae aA value of the seed cake, are 
o also oil is extracted after the re- 
if wae tough horny coat enveloping 
re ‘oil is extracted either by 

i ds to cold dry pressure in a 
Pec ot ghani, or by hot dry dis- 

In the latter method, the seeds are 
n earthen pot, which is inverted over 
fa similar pot covered by a perforated 

d buried in the ground. Fuel is piled 
plate ‘the inverted pot and ignited when the 

Be - partially roasted and the oil drains 
seeds ga Hs lower pot. Hydraulic presses and 
ee and solvent extraction methods have 
oe peeved for the commercial production of 
EPer oil in other countries. 

The oil content of the seeds ranges from 20 to 
30%. One maund (=82 lb.) of seeds yields 
roughly 16 lb. oil, 28 lb. oil-cake and 38 lb. husk 
(Mukerji, 225). The oil obtained by extraction 
(with carbon tetrachloride) of dehusked seeds 
has the following characteristics: sp. gr. 27°, 
0:9242; ny’ , 1-4742; sap. val., 192-0; iod. val. 
(Wij’s), 136-2; acid val, 6-3; acetyl, val., 13-2; 
hexabromide val., 0-2; and unsapon. matter, 1-3%. 


tiJlation. 
placed in a 
the mouth o 


aro 


The component fatty acids of the oil are; 
myristic (with laurie and lower acids), 1-5; 
palmitic, 3; stearic, 1; arachidic (with a trace of 
lignoceric), 0-5; oleic, 33; and linoleic, 61:0%. The 
component glycerides of the oil are: myristo- 
oleo-linolein, 2; myristo-di-linolein, 1; palmito- 
oleo-linolein, 7; palmito-dilinolein, 4; stearo-oleo- 
linolein, 2; stearo-dilinolein, 1; dioleo-linolein, 15; 
oleo-dilinolein, 63; and tri-linolein, 3%. The oils 
obtained from C. oxyacantha and C. tinctorius 
are more or less similar in composition except 
that the major liquid acid component in C. oxya- 
cantha is oleic acid while that in C. tinctorius is 
linoleic (Vidyarthi, J. Indian chem. Soc., 1943, 20, 
45).* 


The oil obtained by cold expression (yield, c. 
20%) is golden yellow in colour and possesses 
the following analytical values: sp. gr. 28°, 0-9204; 
nS, 1:4740; acid val, 1:4; sap. val., 190-7; iod. 
val. (Wij’s), 139-5; acetyl val., 15-67; unsapon. 
matter, 0:02; and moisture, 0:1% (Indian Soap J., 
1949-50, 15, 66). The oil is used mainly for edible 
and illuminating purposes and for the manufac- 
ture of soap. It is often used as an adulterant of 
ghee or sesame oil. It is also used as an ingredi- 
ent of Macassar hair oil. In Bombay, safflower 
seeds are mixed with groundnut kernels and 
sesame seeds and crushed together to yield Sweet 
Oil (Meeta tel) of commerce. 

Safflower oil differs chemically from linseed oil 
in containing very little linolenic acid. Its rate 
of thickening is slower than that of linseed oil, 
particularly in the initial stages of heating. In 
the presence of driers, however, safflower oil 
dries as fast as linseed oil (Pugsby & Winter, 
Rep. Dep. Munition, Aust., No. 171, 1947). 

The oil lends itself satisfactorily to heat treat- 
ment, refining and bleaching (Howard & Reming- 
ton, Bull. agric. Res. Inst., No. 124, 1921). It 
possesses good drying properties and is suitable 
for use in paints, varnishes, linoleum and other 
products. Paints and varnishes made from 
safflower oil are superior to similar products 
made from linseed oil with regard to non-yellow- 
ing property of the coatings. It is specially suit- 
able in paints where permanent whiteness, gloss 
and finish are desired. In weather-resistance and 
durability, paints, varnishes and enamels made 
from safflower and linseed oils are equally satis- 
factory. Safflower oil can replace linseed oil in 


* Lagawankar etal. (J. Univ. Bombay, 1943, 12A (3), 71), have 


ork of Vidyarthi and reported the pre- 
renead ee higher percentages of tri-olein (18%) and 
tri-linolein (45%) ; mono-oleo-dilinolein was absent. The 
differences in glyceride composition of the oils, according 
to the authors, may be due to the circumstance that the 
materials for analyses were drawn from different localities. 
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most organic coatings and, in some circumstances, 
with advantage (Pugsby & Winter, loc. cit.; Indian 
Soap J., log. cit.). 

When the oil is heated to a temperature of 
about 300° for 2 hours and poured into cold 
water, it solidifies into a gelatinous mass, similar 
to Roghan from Poli oil. The resulting product 
can be used as a glass cement and as a fixing agent 
for ornamental stones and tiles in place of plaster 
of paris (Mukerji, loc. cit.). When the oil is 
heated for about 24 hrs. between 307° and 310° it 
suddently polymerizezs to a stiff elastic solid 
which, unlike polymerized tung oil, is soluble in 
turpentine (Jamieson, 298) and can be used for 
water-proofing cloth. 

The oil obtained by the hot dry distillation 
process is black and sticky, and unsuitable for 
edible purposes. It is used for greasing well- 
ropes and leather goods exposed to water. The 
yield of oil is about 257% higher than that by 
the cold process. 

Oil Cake:—The cake obtained from decorticat- 
ed seeds is used as cattle feed while that obtained 
from undecorticated seeds is used for manure 
(Table 2). 

EEE 
TABLE 2—COMPOSITION OF SAFFLOWER OIL-CAKE* 


From undocor- From decorti- 
ticated seeds cated seeds 


For cattle feed : % % 
Moisture 7:3 8°7 
Fat 8:3 10-0 
Protein 28-3 45°4 
Carbohydrates 27°3 20°1 
Fibre 23-1 8:3 
; Ash 5'7 7-5 
f } manure : 
Nitrogen 4:92 7°88 
Potash 1:23 1:92 
Ar Phosphoric acid 1-44 2°20 
es *Daji, Indian Fmg, 1943, 4, 554 


eee 

The cake does not get mouldy or rancid if 
stored in dry condition. Its application as manure 
greatly improves the physical properties of 
heavy soils. 

The tender shoots of safflower are valued as 
pot-herb and salad. The seeds are edible espe- 
cially after roasting, and seeds and cake are 
used as poultry feed. 

The flowers are regarded as stimulant, sedative 
and emmenagogue. In large doses they are 
laxative. They are used as a substitute and 
dulterant for saffron (Crocus sativus) in the 
reatment of measles, scarlatina and other exan- 
ematous diseases. The seeds are diuretic and 

ic. The charred oil is used for healing sores 
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CARUM Linn. (Umbelliferae) 


A genus of perennial or annual herbs 
ing about 37 species and distributed in 
perate and subtropical regions of the wora ™ 
number of species formerly included in + eg A 
have been transferred to other genera pa ioe 
ly to Trachyspermum. There is a grea out 
confusion regarding the identity of ' Geal of 
because of similarity in features a 
local names. 


the Speci e 
nd common 


C. bulbocastanum W. Koch syn. C ; 
Royle BLACK ARNEE arum nigrun 
D.E.P., II, 200; C.P., 283; Fl. Br. Ind., II, 681 
AraB.—Kamene-kirmani; PERS.—Zirahe-sj ah 
zirahe-kirmani; Hinp1t—Shah-zirah, kala na 
Tam.—Shemai-shiragam, pilappu shiragam; Tr, 
Sima-jilakara; MaL.—Shima-jirakam; KAN. — Shi 

mejeerige. 

KasHMIR —Gunyun. 

A herb 6—30 in. high, native of Baluchistan 
Afghanistan and Kashmir, growing up to an 
altitude of 6,000—11,000 ft. and distributed east. 
ward to Garhwal and Kumaon. It is nowhere 
cultivated. It is often found as a weed in culti- 
vated lands, or as wild growth on grassy slopes 
of mountains. 

The seeds are used as spice in the same way 
as caraway, and as carminative in indigenous 
medicine. They are also said to be used in 
Quetta to protect warm clothes and skins against 
insect attack (Kirt. & Basu, II, 1203). The seeds 
are collected by villagers and sent to market 
centres, the chief among them being Amritsat, 
Rampur and Kanpur. A small quantity of seeds 
is imported from Persia, Afghanistan and other 
neighbouring countries. The bazaar product ' 
often adulterated with fruits of Bupleurumt 
falcatum Linn. coloured with walnut bark decot 
tion and sometimes with the seeds of Dauti 
carota Linn. 


The fruit yields 2 % essential oil containing 
18 % aldehydes (Wehmer, II, 879). 


CARAWAY 


karawya; Hinp1—Shia-jira, ; 
Puns.—Zira-siah; Tam.—Shimai-shembu 
Shimaisapu; Sinppi—Kaluduru. 


; girl 
KasHMir—Gunyun; Bomsay— Wilayat? z wit | 


A perennial or biennial herb, 1—3 ft. high inl 
thick tuberous roots, compound leaves wren det 
segments and small white flowers borne im 
umbels. The brown cremocarps (8-17 
and 1:5—2 mm. in diam.) which are 


Com ti | 
the p is 
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laterally compressed, slightly curved, 
a 


plong» th ends. Different races of 
e ing t Bere fruits differing somewhat in 
ee jant, Ye ted (Burkill, I, 468). 


piab epor | 
a i i BT iy distributed in the temperate 
he p an 


T emispheres. It is found wild 
regions of eoi agan meio, It is cultivated 
in north 1) hout the northern and central 
st domo in Holland, and in Central Asia. 
Europe, at d in Indian markets is mostly import- 
ay small quantity being home-grown. It 
ed, m teed in the plains as a cold season crop 
is oe he hills of Kashmir, Kumaon, Garhwal 
ans eae at altitudes ranging from 9,000 to 
i ft., e a summer crop (Chopra et al., J. 
sci industr. Res., 1947, 6, 480). e dima 

The plant requires a dry temperate c ima e an 
thrives well in well-tilled soils rich in humus. 
The fruits may be sown either broadcast or in 
rows 12 in. apart. Being a biennial crop, it may 
be grown with annuals like dwarf peas, mustard 
or field beans (Macmillan, 332; Bull. imp. Inst., 
Lond., 1913, 11, 124; 1941, 39, 113). 

The fruits are collected before ripening. Well 
ripened fruits may also be reaped in the early 
mornings when the plants are bathed in dew. 
The plants are dried and the fruits threshed out, 
cleaned and stored in bags. The yield is very 
variable. It may be as high as 20 cwt. per acre 
on rich soils, but the average yield recorded in 
mete ewt. per acre (Bull. imp. Inst., 

ona., , loc. cit.). 

Caraway is widely used as a spice for culinary 
purposes and for flavouring bread, biscuits, cakes 


a 


ae 
TST ree 


Fig, 41 
Seeds of Carum carvi (x2) 


and cheese. It is used also in the manufacture 
of Kummel and as an ingredient of sausage 
seasoning and pickling spice (J. W. Parry, 91). It 
18 a mild stomachic and carminative, occasionally 
used in flatulent colic and as adjuvant or correc- 
tive for medicines. The volatile oil is more 
often employed than the fruits (U.S.D., 218). The 
commercial product is often adulterated with 
spent up, or drawn caraway seeds, cumin seeds, 
carum stems. gravel and earth. Caraway powder 
is adulterated with cheap seeds of similar flavour 
(J. W. Parry, loc. cit.) 

The fruits have the following composition: 
moisture, 11-5—15-5; ash, 5-5—6-7; water-soluble 
ash, 2:0—2:2; volatile oil, 2:-7—8-2; fixed oil and 
resin, 6-2—10-1; crude fibre; 17-5—22-3; and 
nitrogen, 5-9—6:-4%. The B. P. specifies an ash 
content of not more than 9% with acid-insoluble 
ash less than 1:5%. The U.S.P. requires an ash 
content of not more than 8% (Thorpe, II, 277). 

Caraway oil, distilled from fresh seeds, is a 
colourless or pale yellow oil, sp. gr.°, 0-907 
—0-920; [a]p*, +70° to +85°; 25%", 1-484—1-498; 
sol. in 2—10 vols. 80% alcohol; carvone content, 
45—65% (Winton & Winton, IV, 437). Caraway 
grown in Kashmir gives an oil conforming to the 
B. P. standard (Chopra et al., lec. cit.). The 
volatile oil contains a mixture of ketone, carvone 
(sp. gr., 0:850), a terpene formerly called carvene 
but now recognised to be dl-limonene, and traces 
of carvacrol. Pure carvone (C;)H,,0) is prepared 
by decomposing the crystalline compound of car- 
vone with hydrogen sulphide (U.S.D., loc. cit.). 
Carvone is used as an anthelmintic in hookworm 
disease (Kingzett, 166). 


Caraway oil is used chiefly for flavouring pur- 
poses and in medicine as a carminative. It is 
also used to correct the nauseating and griping 
effects of medicines. For the treatment of 
scabies, a solution containing 5 parts each of 
aleshol and oil of caraway in 75 parts of castor 
oil is recommended (U.S.D., 219). Commercial 
o'l is often adulterated with decarvonised oil. 
The official standards require that the oil should 
contain not less than 53% and not more than 
63% carvone (Trease, 434). 

Decarvonised oil consists of limonene with 
traces of carvone and is sold in the market as 
light oil of caraway. It finds use in scenting 
cheap soaps. The characteristics of light oil are: 
sp. gr. 0-848 and [«],, +1038 (Parry, I, 304). 


cit.). 
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The dried, exhausted and pulverised caraway 
chaff contains 20—23°5% crude protein (of which 
75—85% is digestible) and 14—16% fat. It can 
be used as cattle fodder (Gildemeister & Hoff- 


mann, 550). 


Carum copticum—see Trachyspermum 
Carum petroselinum—see Petroselinum crispum 


Carum roxburghianum—see Trachyspermum 


CARYA Nutt. (Juglandaceae) 

Bailey, 1944, 228. 

A genus of about 25 species of deciduous orna- 
mental trees native of North America. Many 
species yield edible nuts (Hickory Nuts) and 
valuable timber esteemed for strength, elasticity, 
toughness and hardness. The Pecan Nut tree (C. 
illinoensis Koch. syn. C. pecan Engl. & Graebn.; 
C. olivaeformis Nutt.) has been tried in ‘india 
without: much success (Hayes, 250; Firminger, 
185). 


CARYOCAR Linn. (Caryocaraceae) 

Macmillan, 232. 

A genus of about 22 species of trees and shrubs, 
native of tropical America. C. nuciferum Linn. 
(BuTTER-NUT, SOUARI-NUT), a tall tree cultivated 
í in Ceylon, bears large, round fruits containing 

1—4 seeds each surrounded by a hard shell. The 
kernel which contains 60 % fatty oil, is white 
with nutty or almond-like flavour and is edible. 

; The timber is:heavy and durable, and is chiefly 
ag used in ship-building (Bailey, 1947, I, 678). 


Caryophyllus—see Syzigium 


CARYOPTERIS Bunge. (Verbenaceae) 

D.E.P., II, 206; Fl. Br. Ind., IV, 597. 

A genus of about 12 species of deciduous shrubs 
or herbs, distributed in eastern Asia. 3 species 
occur in India. 


C. wallichiana Schauer=C. odorata (Hamilton 
B.L. Robinson, (Dehra Dun—Chingari E fs ) 
common and conspicuous lilac flowered shrub 
om distributed in the outer Himalayas, from the 
| oe gate to Bhutan up to 7,000 ft. 

__._-______ The wood is moderately hard and dark gr 
Pec it has the scent of cherry wood, and is Teens 
Bss aking walking sticks (Trotter, 1944, 229). 


OTA Linn. (Palmae) 
genus of tall palms comprising about 
ecies distributed in the tropical parts of 
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India, Burma, Ceylon, Malaysia and 
Australia. Three species are reported inet | Th 


C . urens is o ic j i ; 
of pras C ns is of economic importance’ indi 
Or Ee tad, VI, 423; Blat B 

Fl. Br. Ind., VI, ; Blatter, 347, we 
Fig. 49. Fl LV any | shad 
An elegant palm, 12—40 ft. high ang re. Bent 
diam. bearing a tuft of leaves 4—9 ft. lon =u in, Ji 1s 
irregularly toothed pinnules. The pa with A 
common in India, but is widely distributes ” or 
the Andaman Islands. ea ij a 
The fibre obtained from the base of the Je a 
is used for stuffing mattresses. It is also me from 
as tinder. The kernel of the fruit is edible: as from 
eliminating the fruit wall, which contains strar. 
poisonous principle, it is used as a masticaton with 
with betel. The scanty but strong wood js Used elast 
in Dutch Indies for making spinning wheels, an; | colot 
the pith is eaten by jungle tribes (Burkill, | horse 
471). The fresh juice of the fruit is irritating for t 
to the skin (Kirt. & Basu, IV, 2560). it is 
C. obtusa Griff. sgt 
Fl. Br. Ind., VI, 422. fae 


AssamM—Burma suwar. Th 


A palm very much like C. urens in habit and} of b 
stature. It has a tall trunk, 14—2 ft. in diam | fibre 
with a crown of large leaves. .The palm occus | linse 
in upper Assam and Mishmi mountains up10} brusi 
3,400 ft. The central portion of the trunk is} for c 
edible (Blatter, loc. cit.). from 
C. urens Linn. KIrruL, Saco, Toppy oR Fist ae 
Tart PALM „| merc 

DEP,, I, 206; C.P., 285; FJ. Br. Ind, Wif iste 
422; Blatter, 339, Pl. LVII. and Fig. 48. at Rs 

Sans.—Mada, dirgha; Hrınorı—Mari; Guile The 
Shankarjata, shivajata; Mar—Berli, berlimt’ | j944 
bherawa, surmadi; Tam.—Tippili, koondalpanth expo; 
TeL.—Jilugujattu;, Kan.—Bagani; Mar. Anapa i King 
kundapana, vazapana; Assamese—-Baraflawt Ceyl 
Uriya—Salopa. jin (Mol 

A lofty handsome palm, with a smooth CY, fi Seve 
drical annulate trunk, 40—60 ft. high and l: g| Wre. 
diam. bearing large leaves, 18—20 ft. lone a ria 
10—12 ft. broad. The leaves are not Ses nd 
a terminal crown as in the case of the a a 
majority of palms, but spring successively mi di 'i 
the trunk for a good distance below the oa ihe | an 
They are bipinnate with leaflets shape sail | dey 
tail of a fish, The palm grows rapidly ac i that 
its full height in 10—15 years, after W cat) ang 
begins to flower. It is monoecious. a ton | Spad 
borne on pendulous inflorescences, 10-20 q lates The 
appearing first at the axils of the leaves om js th) thay 
with advancing age, continuing dow” Mies 


the palm is 20 or 25 years old, when it 
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E i d to be indigenous to 
Beaten considered and is met with in 
fhe P Jon and Malay : f th 
piia, C810”. fn the moist forest regions of the 
jarge ” E d eastern coasts and in the cool aime 
western an of Chota Nagpur, Orissa, north 
shad Se) earn up to 5,000 ft. above sea level. 
nly cultivated in gardens. 
valuable fibre, known as Kittul 
7 and Salopa in Orissa, is obtained 
fibre i he fibro-vascular bundles found naked 
Bisse of the leaf sheaths, petioles and 
stalks. The fibre is easily _separated 
leaf stalks. It varies greatly in texture, 
from very fine hair-like strands to heavy coarse 
z ds about 1/8 in. diam. The fibre, as met 
a in trade, is smooth, strong, lustrous and 
ata of a fair length (2—23 ft.) ranging in 
colourfrom dark brown to black. It resembles 
torse hair in appearance and is used as a substitute 
for the latter for stuffing upholstery. In Ceylon, 
itis used for making ropes which are of great 
strength and durability, strong enough for tying 
elephants and ocean steamers. The fibre is used 
for making bow strings, fishing lines and nets. 
The chief use of the fibre is in the manufacture 
of brushes and brooms for which purpose the 
fibre after cleaning is steamed and treated with 
aan a Hair, cloth and horse brushes, 
ic ‘or polishing linen and cloth yarns, and 
crema Bee emacs flax and velvets are made 
one ae able quantities of the fibre are 
Behe aegis on for making brooms and 
mercial Plant Fibre penn. Meets LOC Cor- 
is reported that 3191 EE 
at Rs. 78,507 were cwt. of kittul fibre valued 
The Suns el ee from Ceylon in 1939. 
1944, only 520 c vate the War years, and in 
exported, of waa aya ued at Rs. 25,404 were 
ngdom. Most of th oe were for the United 
ie for manufacturin rece now utilized in 
Se egoda, Trop. Agri P brooms and brushes 
ne brush ae cu turist, 1945, 101, 251). 
w. Xperimental a T: India also use kittul 
Ind a for its Detter utilize s have been made in 
ne Bombay, its hee Bull. Dep. 
toddy am yi Beene Shi 
i eriod of reine to flower till it 
a SEC —7? years. The juice 
a ee 
tee a tapping is similar to 
in onan. eee palmyra or coconut 
ained Wane e spathe when the 
._ © Proper stage of maturity. 


and 


e 


€s ar 
~ e tr ` 
© jui fi ained to incline downwards So 


Ow 
S Into pots suspended close to 


Fig. 42.—Caryota urens 

them. As many as 3—4 spadices may be tapped 
from a single palm. The yield of juice varies 
according to the vigour and age of the palm. The 
yield of juice is continuous and lasts for 3—6 
months, the yield per day ranging from 4—12 
quarts to as much as 18—20 quarts. A single palm 
may yield as much as 180 gallons per year 
(Macmillan, 349). 

The juice is sweet and transparent when fresh- 
ly tapped, but ferments into pale or cloudy, sour 
and intoxicating liquor when allowed to stand 
for 24 hours. The fresh juice contains 13-6 % 
sucrose and a trace of reducing sugar, while 
fermented juice or toddy contains 1% reducing 
sugar, 3—4:5% alcohol and 0-3% acetic acid 
(Joachim & Kandiah, Trop. Agriculturist, 1938, 
90, 22). To obtain sweet toddy without fermenta- 
tion, the collecting pots are either coated with 
lime or smoked before use. Sometimes powdered 
bark of Vateria acuminata or leaves of Acronychia 
laurifolia syn. Cyminosma pedunculata are added 
to the juice to check fermentation (Gokhale, Bull. 
Dep. Agric. Bombay, No. 93, 1919, 49). 
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CARYOTA 

Unfermented toddy is sweet and refreshing, 
and forms a healthful drink. It is collected in 
clean, smoked dry pots, strained through muslin 
cloth and boiled for 15 min. with sodium 
benzoate (2:0—2-5 g. per gal.), poured boiling hot 
into warmed clean bottles and closed with sterilis- 
ed crown corks (Charavanapavan, Trop. Agricul- 
turist, 1945, 101, 258). 

Sweet toddy is largely used for making jaggery 
or gur. For this purpose it is strained into open 
clay or copper pots and boiled over a slow wood 
fire. The juice is continuously stirred and the 
froth periodically removed. The boiling is 
continued with stirring till graining occurs, when 
it is allowed to cool for a few minutes and poured 
into moulds to set. A gallon of fresh juice 
yields c. 1-25 lb. jaggery. Analysis of jaggery 
gave: sucrose, 76:-6—83°5; reducing sugars, 0:9— 
0:76; ash, 1-98—1-65; protein, 1-79—1-27; and 
pectins, gums, etc., 8-34—6:6% (Molegoda, loc. 
cit.). Fresh unfermented toddy gives jaggery of 
good keeping quality. The jaggery is extensively 
used in Ceylon as a sugar food, and a small quan- 
tity, packed in air-tight tins, is exported. 


Sweet toddy which has undergone fermenta- 
tive change is unsuitable for jaggery making. 
@6uch material can be boiled down to a thick 
syrup and preserved with sodium benzoate. The 
treacle so obtained is said to be superior to maple 
syrup (from Acer saccharum) for confectionery. 
When allowed to crystallise, a candy known in 
Ceylon as Veli Hakuru is obtained, which is 
used as a substitute for jam. Other products 
obtained from sweet toddy are arrack, vinegar 
and food yeast (Koch, Trop. Agriculturist, 1945, 
101, 257; Charavanapavan, loc. cit.). 


From the soft and starchy pith of the kittul 
palm is obtained kittul flour or sago which is 
said to be equal in quality to the best sago of 
commerce obtained from Metroxylon sagu 
Rottb. For preparing the flour, the trees are cut 
down during the rainy season, when the palm is 
dormant, and the pith separated, cut into pieces 
and pounded. It is then mixed with water and 
strained through cloth. The starchy matter 
which settles down is separated and dried. The 
yield of sago is high from palms which have not 
been tapped for toddy. A yield of 2—3 cwt. of 
flour is obtained from one palm. Kittul flour 
is made into bread or boiled into gruel and is 
highly valued for its cooling properties (Mole- 


goda, loc. cit.). 


The outer wood of the trunk is strong and 
urable (wt, 55 lb./c. ft.) and finds use for 


s 
house building. For purposes of timber iiS i 
) e tre 


should be utilized after the last’ flowerin N 
said to be resistant to termite attack. The tiş 
is used for making drums (Molegoda ke trun 

The roots are carbonised to give A d cit), 
preferred by silversmiths and goldsmiths arco 

The cabbage or terminal bud of the pal 
edible and is eaten raw with jaggery, 
as a vegetable, or pickled. 

The fruits or nuts which vary in size fr 
0:5 to 1-0 inch in diam. are red to black in colo 
when ripe. They are used for making DATON 
beads, etc., by carving, painting and polishing 
The pulp is acrid and causes irritation ihe 


is 
or Cooked 


applied to the skin. It is said to allay thirst an | 


fatigue (Blatter, 345; Burkill, I, 470). The ny 


is used as an application to the head in cases of | 


hemicrania (Kirt. & Basu, IV, 2558). 
Cascara sagrada—see Rhamnus 


Cascarilla bark—see Croton 


CASEARIA Jacq. (Samydaceae) 

A genus of about 240 species of shrubs o 
trees, distributed in all tropical regions. 10 
species occur in India of which a few are of 
minor economic importance. 


C. esculenta Roxb. 
D.E.P., II, 209; #1. Br. Ind., I, 592. 
Mar.—Mori, kulkulta; Tam.—Kottargovai, kik 

ka'ppilai, kilar; Kan.—Doddahanise; Mat.—Vell 

kunnan, malampavatta, pannimurangam. 
A shrub or a small tree, distributed from 

Bombay to Coorg, Malabar and Ceylon. i 
The fruits are edible. The leaves are em 

stews, and used in medicated baths (Rama A 

182; Drury, 119). The root is astringent 

purgative. Its decoction is used in dia 

piles (Dymock, Warden & Hooper, H, it 
roots contain a brownish yellow 


acid, a colouring matter and starch. to catha! 


contains tannin and a principle allied 


tic acid (Nadkarni, 174). 


C. tomentosa Roxb. ; ; 
DEP,, II, 209; Fl. Br. Ind., II, 593. pan 


Hinp1—Chilla; Mar.—Karei, bokhade; ubit | 


Kadichai; TeL —Chilakaduddi; KAN ey Indl 

A shrub or a small tree common 
* The wood is hard and is used for 
(Lewis, 208). The bark is use 
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CASSIA 


ae ts a dark colour to leather. 

7); A a adulterant for Kamala 

also USC- pinensis Muell. Arg.) powder 
us phi It is bitter to taste and is appli- 
ao, 182). The fruit is diuretic and 
n (Kirt. & Basu, II, 1086). 


í y in dropsy. 
poiso 
her Indian species of Casearia, 
xb. is of some importance. Its 
limited extent for making tea 
f C. graveolens is a fish poison 
table for carvings and plates 


Among the ot 

ç, glomerata He 
ood is used to a 

The fruit ot 

ood js sul 


ew nut—see Anacardium 


Cash 


CASIMIRO 
A genus 0 


A Llave & Lex. (Rutaceae) 

f about 5 species of evergreen shrubs 
or trees occurring in Central America. C. edulis 
Llave & Lex. (WHITE SaPOTA OR CocHIL SAPOTE) 
yielding an edible fruit, is occasionally seen in 
Indian gardens. It is distinctively sub-tropical 
and thrives at elevations of 5,000—6,000 ft. in 
Central America. It is a medium-sized, erect or 
spreading tree with palmately compound leaves 
and yellowish green fruits of the size of an 
orange. The fruits have a thin membranous skin 
and yellowish flesh with a sweet or slightly 
bitter flavour. The leaves are used as a remedy 


Fig, 43.—Casimiroa edulis 


for diarrhoea and as 
1387). Two alkaloids, casimiroine C} H1406Na 
(OMe), m.p, 196—7° and casimiroedine 
Cy,H2,0;N2, m.p., 222—3°, [æ] .—36-5°, have been 
obtained from the seeds both of which appear to 
be ase E inert (Henry, 772; U.S.D., loc. 
cit.). 


anthelmintic (U.S.D., 


Cussava—see Manihot 


CASSIA Linn. (Leguminosae) 

A large and predominantly tropical genus of 
about 580 species of herbs, shrubs and trees, with 
about 20 representatives in India. Many of them 
are medicinal; a few provide tanning materials 
of economic value. 


C. absus Linn. 

D.E.P., II, 210; Fl. Br. Ind., II, 265. 

Hmpı—Chaksu; Gus.—Chimar; Tam.—Mulaip- 
pal-virai; TEL—Chanupala vittulu; MaL.—Karin- 
kolla. 

An erect annual plant, 1—2 ft. high, distributed 
throughout India. The leaves are bitter and 
astringent, and find use as a cough remedy. The 
flat oblong seeds contain a kernel used in the 
treatment of ophthalmia and skin affections and 
as cathartic. 

Two water soluble isomeric quaternary bases, 
chaksine and isochaksine (Cj3H,,0.N, or Cuma 
O; N, ), have been isolated in the form of carbo- 
nates from the seed kernel in 1-5% yield. 
Chaksine sulphate on treatment with barium 
hydroxide yields isochaksine. Preliminary experi- 
ments on the pharmacological action of chaksine 
sulphate, using frogs as test animals, show it to 
be a general depressant of heart, respiration and 
nerves, the lethal dose being 0-1 g. per kg. 
(Siddiqui & Ahmed, Proc. Indian Acad. Sci. 
1935, 2A, 421; Kapur et al., J. Indian chem., Soc., 
1940, 17, 281; Siddiqui & Ahmed, ibid., 1941, 18, 
589; Puri et al., J. sci. industr. Res., 1945-46, 4, 701). 
The seed oil contains: oleic acid, 16-32; linoleic 
acid, 47-32; linolenic acid, 0-41; hydroxy acids, 
0-75; palmitic acid, 6-28; stearic acid, 8-10; 
lignoceric acid, 0-82; unsapon. matter, 8-40; 
glycerol, 10-40; and unidentified matter, 1-20% 
(Chem. Abstr., 1935, 29, 8376). 


C. angustifolia Vahl. INDIAN OR TINNEVELLY SENNA 
D.E.P. II, 212; Fl. Br. Ind., H, 264. \ 
Sans.—Bhumiari, bhupadma; Hrnpi—Hindi- 

sana, Gus.—Nat-ki-sana; BenG.—Sanna-makki, 

son-pat; Mar.—Shona-makhi; Tam.—Nila virai; 

Trr.—Nela-tangedu; Kan.—Nelavarike; MaL.— 


Nila vaka. 
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CASSIA 

A small shrub 2—2} ft. high, indigenous to 
Somaliland and Arabia, and cultivated in south 
India in Tinnevelly, Madura and Trichonopoly 
districts. Recently it has been introduced into 
Mysore and is found to do well. The leaves are 
paripinnate. The leaflets which form the drug 
Senna are 1—2 in. long, 0-2—0-6 in. wide, of a 
yellowish green colour and glabrous. 

Bombay senna, Mecca senna Or Arabian 
senna is the dried leaf of the wild plants met 
with in Arabia. The leaf is somewhat more 
elongated and narrow than Tinnevelly senna 
and brownish or brownish green in colour. In 
therapeutic activity, the two are similar. 


Alexandrian senna is obtained from the wild 
plants of C. acutifolia Delile of Africa and Sudan. 
The leaflets of this species are shorter and 
narrower than those of C. angustifolia. C. acuti- 
folia is reported to be cultivated in India (Culti- 
vated Alexandrian) and is said to be finer than 
either Tinnevelly or Alexandrian senna (Denston, 
86). 

The pods of C. angustifolia are 1-4—2:8 in. 
long, about 0-8 in. wide, greenish brown to dark 
brown in colour, and contain 5-7 obovate, dark 


b, Fig. 44.—Cassia angustifolia 
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brown and nearly smooth seeds. Th 
larger and narrower than those of eos s 
drian variety and the brown area of the lexan 
surrounding the seeds is larger. The e Petican 
the style are distinct in the Tinnevelly wuts ji 
in the Alexandrian type (Trease, 409) ye w 
have medicinal and economic value he Dov 
offizial in the British and U.S. Pharmacon ay 
C. angustifolia is cultivated usually Poeias, 
land in south India. It is sometimes an dy 
rice land immediately after the rice on o 
harvested. It may -be given a light pa | 
and grown as a semi-irrigated crop, a 
irrigation is injurious. Sowing is either by be 


casting or by dribbling, the seed rate being aboy | 


15 lb. per acre. The seeds have a tough coat and 


a certain amount of abrading of the surface i| 


necessary to induce even and quick germinatio 
this is secured by pounding the seeds lightly with 


coarse sand in a mortar. The plants requir| 


bright sunshine and occasional drizzling. Conti 
nuous rain during growth spoils the quality o 


the leaves. The plants are usually allowed i| 


grow for 3—5 months only and the first flush 
of flower stalks is cut off to induce lateral 
branching. When the leaves are fully grown, an 
are thick and bluish in colour, they are strippe 
off by hand. A second stripping is made after 
about a month and the plant allowed to bet! 
flowers to set seed. 

The leaves are spread out on a hard floor, with 
out overlapping, to dry in shade. The layers 
frequently stirred to ensure even drying. - After 
7—10 days, when the leaves have dried suff 
ently and assumed a yellowish green colour, thes 
are graded and packed under hydraulic comply 
sion into bales. The pods also are dried, beatet 
out to separate the seed and packed in caa 
(Pillai, Madras agric. J., 1932, 20, 488; Yeg 
Narayan Aiyer, 490). 

A dry land crop of senna yields 300 1b. of a 
leaf and 75—150 Ib. of pods. The yield 2 
wet land crop is 750—1,250 lb. of cured se 
150 lb. of pods. The drug ecllected ‘i giv? 
lands has a higher market value. Table 
the acreage and yield of senna in Madras. 

Senna is valued in medicine for its e 
properties. It is especially useful 1. po 
costiveness. It increases the peris aye oo 


ments of the colon. The tendency 10.8. it wl i 


by senna may be obviated by com e 
aromatics or with a saline laxative. h Jea” 
have the same therapeutic effect a 
but they cause less griping. Senna te cases 
cated in spastic constipation and 1 


tat) 
n nabit 


=A 
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TABLE 1* 


a 


pean 


Area 


yoar (acres) (tons) 


4,999 1,197 


1938-39 1,439 


1980:40 1,995 


Al 
1940 1,637 


1941-42 
1942-43 
1943-44 


1944-45 


1945-46 1,178 


1946-47 1,635 


1947-48 2,002 


‘Information supplied by the Directorate of Ecoa. & 
Stutist., Ministry of Agriculture, 


— 


colitis. Both C. acuminata and C. angustifolia 
are recognised by the British and United States 
Pharmacopoeias. 


The cathartic principles of senna are soluble 
in water and dilute alcohol but insoluble in 
absolute alcohol. The odorous and colouring 
principles are soluble both in alcohol and water 
(US.D., 1022). Murti and Seshadri. using 
Tinnevelly senna, isolated from the petroleum 
ether extract of the leaves, a colourless crystalline 
Hor 80—83°) and myricyl alcohol (m.p., 
oe A From the leaf powder left after extrac- 
ai ee petrol ether, they obtained flavonol 
(Rimes aone groups of compounds sepa- 
elin w: pe avona portion consists of isorhamn- 
quantities aempferol in more or less equal 
tains on While the anthraquinone portion con- 

anid ae along with small quantities 
en _(Proe. Indian Acad. Sci., 1939, 10A, 


er pika WA 


1934/35—1938/39 (av.) 
Gena N 
Qty. 
(cwt.) 
6,276 


Ux. 
v.s. a, 


(Rs.) 
1,14,286 10,781 


12,804 
40,276 


Other Countries 2,21,933 22,241 
4,99,491 15,726 
Toray, 


8,35,710 48,748 


Valueg S Port 


8 Of g, 
at Rs, 10,73 30° 


1939/40—1943/44 (av.) 
LAN 
Val 
(Rs.) 
1,81,399 


2,83,612 
1,61,124 


6,26,135 


ae 1946-47, 1947-48, 1948-49 and 1949-50 amounted to 47,962, 32,858. 
> 10,12,832, 5,87,832, and 0,49,346 respectively. 


CASSIA 


96). A new crystalline compound Cis Hig09 
m.p., 258° (decom.), insoluble in ether and 
sparingly soluble in water, has been isolated. 
The compound is phenolic in nature and has 
not been identified (Murti & Rangaswami, 
Indian J. Pharm., 1940, 2, 203). The presence 
of 2 glycosides, one easily hydrolysable yield- 
ing emodin and actively cathartic, and the 
other hydrolysable with difficulty, and slow in 
laxative effect, was reported by Straub. Stoll and 
co-workers have isolated 2 glycosides, sennoside 
A and sennoside B which are believed to be the 
laxative principles of senna, both having the 
same formula, C.,H..0j. but differing princi- 
pally in the manner of linkage of glucose to the 
aglycone fraction (U.S.D., loc. cit.). Among other 
substances reported from time to time as being 
present in senna are: mannitol, sodium potassium 
tartarate, myricyl alcohol, salicylic acid, chryso- 
phanic acid, an ethereal oil and a resin. The 
flowers contain chrysophanic acid. The occur- 
rence of oxymethyl anthraquinone in the fruit to 
the extent of 1-33 % is reported (Chem. Abstr., 
1939, 33, 5596; Wehmer, I, 505). Microscopic 
examination reveals the presence of rosette 
aggregate crystals of calcium oxalate throughout 
the parenchyma. Most of the inorganic matter 
from the leaves seems to be extractable with 
water. Calcium, potassium and magnesium salis 
of organic acids are present. 

Almost all the senna produced in India is 
exported. Prior to World War II, Germany & 
France used to import large quantities of Indian 
senna leaves. After the War, however, the mos! 
important markets for Indian senna are U.S.A. 
and U.K. (Table 2). A certain quantity of Aden 
senna was being imported to India for re- 
export; this trade has now dwindled. Tinnevelly 
senna is shipped to America and Europe from 
Tuticorin and Bombay, and indirectly through 
London. The trade is believed to bring a 


TABLE 2._AVERAGE ANNUAL EXPORTS OF SENNA 


1944/45 1945/46 


3,36,038 
2,00,732 


7,29,072 


24,657 and 36, 549 cwt. 
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handsome margin of profit, and more attention to 
cultivation and collection of the drug and pre- 
paring it for the market, would prove highly 
remunerative. 

The chief adulterants of senna are the leaf 
stalks and stems of the plant and leaflets and 
fruits of other species of Cassia, e.g. C. obovata. 
The adulterants can be detected by microscopic 
examination. 

Tinnevelly senna is reported to suffer no loss 
of activity even after five years’ storage (U.S.D., 
loc. cit.). 


C. auriculata Linn. THE ‘TANNER’S CASSIA, 
AVARAM 

DEP., I, 215; Fl. Br. Ind., II, 263. 

Hmo Tarwar; Gus—Awal; Mar.—Tarwad,; 


Tam—Avaram; TEL. & Kan.—Tangedu; Mau.— 
Avara. 

A shrub with large bright yellow flowers, grow- 
ing wild in Central Provinces and western penin- 
sula, and cultivated in other parts of India. It is 
valuable as a tanning material, as a plant for re- 
clothing barren tracts, and as a green manure 
crop. : 

The plant can be cultivated in many parts of 
India. It prefers a light porous soil. It is immune 
from browsing by cattle and goats, and as the 
plant is not exacting in its requirements, planta- 
tions are easy and cheap to raise. The cheapest 
method of cultivation is by sowing in furrows 
2—5 in. apart and 4—6 in. deep. The furrow is 
closed by another furrow ploughed alongside. 
Broadcast sowing by close ploughing in one direc- 
tion costs about twice as much, but 27 
times as many seedlings as by the first 
method can be obtained in a given area. 
Cross ploughing in one direction followed by 
hoeing with a 3-pronged fork at right angles, then 
sowing the seeds in furrows,made by the hoe 
which are about 6 in. apart and finally levelling 
by a guntaka gives the best results, but is expen- 
sive (Bennett, Indian For., 1921,47, 25). Thinn- 
ing out during the first season, weeding and 
cultivation, though not necessary, stimulate 
growth. Vigorous plants are known to attain a 
height of 9 ft. in 2 years, and 16 ft. in 4 years, the 


girth being 4# in. and 8} in. respectively. When 2 


—3 years old, the branches and twigs are cut 
down, the twig bark stripped off and dried in 
The coppiced bush sends out a 
rge number of shoots and a new harvest can be 
after a year. The stripped bark constitutes 
% of the twigs and a yield of about 1,400 1b. 
en bark per acre (number of plants, c. 3,600) 
e reached after 4 years. 
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Avaram bark is the principal in 
bark used in south Indian tanner 
since World War I, wattle bark and ext 
affected the extent of its use. The hides hay 
from Madras are usually Crust tanned EXPortej 
subjected to further treatment after the and ate 
the markets before they are regarded as A Teach 
leather. Avaram has long enjoyed the nisheg 
place as a tanning material for crust tan of 

The tannin content increases with age alin 
after the third year the increase ; Ough 
considerable. The size of the ice ag 
which the bark is taken is of more impos 
than the age. Twigs thicker than a lead ang 
in size which have not developed a corky ean 
bark appear to b2 the best (Edwards, Indian PA 
Leafl., No. 73, 1845, 5). Plants grown on ieee 
soils are richer in tannin than those grown on 
red loam and gravelly soils. The product usually 
employed in factories contains on an average 18% 
tannin and 10% soluble non-tans. Eight repre 
sentative samples of avaram bark analysed by 
Choudary and Yoganandam, showed a tannin 
content of 15:-2—19-1% (Chem. Abstr., 1928, 2 
1872). 

Extracts prepared by leaching avaram bark si 
95—100° are too dark for use. Leaching at 5, 
adding a small quantity of sulphur dioxide, ani 
concentrating to 66% total solids, is stated to give 
an improved extract. A light coloured extrac! 
is obtained by extracting the bark in a closet 
vessel under pressure or partial vacuum (Chem. 
Abstr., 1938, 32, 4373). The use of bark 3 
preferred to the use of extract in tanning, a the 
latter has the disadvantage of making the Jeathet 


digenoys t 
les, 


ough 


hard and dark (Rao & Janniah, J. Indian Inst. St | 


1934, 17A, 95). It has been observed that ear 
tanned by unstripped twigs is as good as on 
obtained by using stripped bark, and the to 
can be safely employed for tanning ™ Pak 
close to the sources of supply (For. Abstr, i 
10, 237). Avaram tannin penetrates 
quickly and produces a light coloured me 
with elastic grain and good tensile streng prick 
leather, however, develops an objection?” a 
red colour on exposure to light, but uae 
obviated by giving the avaram-tanné 
final bath in myrobalan (Terminaue 
Retz.) extract. 

The bark is dried, and marketed 
sumption in large hessian bags, €8° ext 


220—250 Ib, No large plantations of AV" f0 | 


in Madras, much of the collection be v 


plants growing in a state of nature: g rest | 


but 1/3 of the total requirements; th 
stituting about 28,000 tons per a? 


e 
Jeathe! | 


ather $ $ 
d lea apil | 


1 
tan. 
UY h 
ia 
Tte 
ate 
Each 
Sheq 
le af 
pi 
ugh 
Not 
from 
ance 
encil 
d of 
For, 
-Tich 
n on 
ually 
18% 
epre 
d by 
nin 
8, 24, 


tk a 
; 60’, 
, and 
) give 
ctract 
Josei 
hem. 
rk is 
s the 
ather 
fy Sei, 
ather 
) that 
rmel 
glaces 
19%. 

pide 


athe! 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


Cassia auriculata 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


igitized by Arya Samaj Foundation Chennai and eGangotri 


g: CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


aa erabad (Ragha- 
from M n C. auriculata, 1939). 
: annual 
tons, and 
j together 
dwards, loc. cit.). 
„ram before the 1914-18 War 
After the War, from 1920 to 
rom Rs. +2-0 to Rs. 8-3-0 
1942 was Rs. 3-5-0 per md. 
avaram, other tanning 
Owing t0 
materials a 
although su 


+ 
isfactory results. T 
n i is astringent, and the leaves and fruits 


re anthelmintic. The root is used in the treat- 
a . . 

ment of skin diseases. 

c fistula Linn. INDIAN LaBURNUM, PURGING 


FISTULA 
DEP., II, 217; Fl. Br. mdm 1, Zoi. 


Sans.—Suvarnaka, rajataru; H1inp1—Amaitas, 
girimalah; Benc.—Sundali, amultas; Mar.— 
Bahava; Gus—Garmala; Tam—kKonnei; TEL— 
Rela; Kan —Kakke. 

A moderate-sized deciduous tree with a bole 
12—15 ft. high and 3—4 ft. in girth, indigenous to 
India, and naturalised in tropical Africa, South 
America and West Indies. It is sometimes culti- 
vated for its beautiful yellow flowers which 
appear during April—June. The fruits are 
poration cylindrical, 25-50 em. long, and 1-5— 
i diam., and contain 25—100 seeds. Al- 
ae one-celled in the beginning, the fruit later 
te a wos transverse septa between the 
T ER pods, the seeds are completely 
hee z! ee ee pulp, which, on drying, 

€ ak of C. fistula known as Sumari is 
admixture with avaram bark in the 
eine nee Its use, however, 

i e the introduction of wattle 

9 ec from South Africa, in the 
ith ee mm its use has been recently 
1948.49. stoppage of imports of wattle 

: 9 (3), 13]. C. fistula produces a 
ees but not so smooth as that 

e twig Cae of avaram. The colour is 
ide "® Dole bark as a much better colour 
ariation but ù te tannin content shows 
Non-tan &y usually ranges from 10 to 12%, 
ng 12-14%. It is stated 

g the tanners of Dindigul, 

(1 n Lase in south India. 

A Cre lb.) are annually 

In south India (George, 


es s CASSIA 


Bull. Dep. Industr, Travancore, No. 27, 1929, 2). 
Recent estimates are not available. 

_ Cassta Purr, obtained by the extraction of the 
fruit pulp by percolation with water and evapora- 
tion of the strained percolate under reduced 
pressure to the consistence of a soft paste, is offi- 
cial in the British Pharmacopoeia. It is used as 
an ingredient of Confection of Senna. It contains 
mucilage, pectin, hydroxy-methyl anthraquinones 
and a large proportion of sugar. It is laxative, 
but is rarely used alone (B.P.C., 296). 

C. fistula provides a useful timber. Although 
the tree is not gregarious in habit, it is found in 
large numbers and moderate supplies are always 
available. The sapwood is white or pale dirty 
white in colour. The heartwood is greyish 
or yellowish red or reddish brown, often with 
darker streaks. It is heavy (sp. gr. c. 0-79; 
wt., 50 1b./c. ft.), more or less straight-grained 
and medium coarse textured. The timber is 
dificult to sesson; air-seasoning is liable to cause 
surface cracking, cupping and splitting. Water 
seasoning has given the worst results. Good 
results were obtained by girdling the trees. which 
reduced surface cracking and end splitting to a 
minimum. Green conversion gave fairly good 
results and is preferable to girdling. The sap- 
wood is liable to attack by fungi and borers. The 
heartwood is durable both in exposed positions 
and under cover. The wood is liable to split under 
the tool. It takes a good and lasting polish, and 
finds use for house posts, bridge posts, rice 
pounders, wheels. ploughs and plough handles, 
and shafts of carts. It makes excellent pick-axe 
and axe handles, mallet heads, tool handles and 
similar articles, where strength and toughness are 
primary considerations (Pearson & Brown, I, 409; 
Trotter, 1944, 193). 

The root bark, seeds and leaves are laxative 
but are seldom used (Kanny Lall Dey, 70). The 
root bark extract has been tested and found satis- 
factory as a substitute for Cassia Beareana Liqui- 
dum in the treatment of black water fever. The 
root bark contains besides tannin, phlobaphenes 
and oxy-anthraquinone substances which probably 
consist of a mixture of emodin and chrysophanic 
acid (Venkatachalam & Ratnagiriswaran, Indian 
med. Gaz., 1941, 76, 211). 


C. occidentalis Linn. THE NEGRO COFFEE 
DEP., Il, 221; Fl. Br. Ind., HM, 262. 
Sans.—Kasamarda; Hixnpr—Kasondi: BENG.— 

Kalkashunda; Tam.—Nattam-takarat: Te..—Ka- 
ù $ MaL. —Natram-takara. ; 

onu cc undershrub found throughout India. 

The leaves, roots and seeds are purgative. The 
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antiperiodic. The seeds 


seeds and leves are also 


are used as external application for skin diseases _ 


(Kanny Lall Dey, 70). 

The seeds are roasted and used as a substitute 
for coffee in French Africa and in the north 
sector of Argentina. The medicinal properties, 
however, are lost by roasting. The seeds contain: 
tannic acid, mucilage (36%), fatty oil (2:56%), 
emodin, and a toxalbumin. Chrysarobin 
(methyl-dihydroxy anthranol, m.p., 203—4°) has 
been isolated from the benzene extract of the 
seeds (Chem. Abstr., 1944, 38, 3033). The fatty oil 
contains: saturated fatty acids, 19-7; linoleic acid, 
31-4; oleic acid, 30-7; linolenic acid, 6-3; volatile 
constituents, 0:7; unsapon. matter, 7-4% (Wehmer, 
suppl., 42). The oil has the following constants: 
np, 1:4770; sap. val.. 178-7; acid val., 10-2; 
RM. val. 0-5; iod. val. (Wijs), 113-9 (Chem. 
Abstr., 1934, 28, 2207). 

C. occidentalis may find use as green manure. 
Analysis suggests that it is richer in potash than 
C. tora or C. sophera (Burkill, I, 479). 


C. siamea Lam. . 

D.E.P., II, 223; Fl. Br. Ind., II, 264. 

Mar.—Kassod; Tam—Manje-konne; 
Kan.—Sima tangedu. _ 

A large tree bearing yellow flowers, distributed 
in the western peninsula, Ceylon, Malaya and 
Siam, and commonly planted in avenues and 
gardens. The bark and fruit contain 25—4%, 
and 10% tannin respectively (Wehmer, I, 507). 

A toxic alkaloid, C,,H,,0;N, which is fatal 
to pigs is reported to be present in the pods 
and leaves (Burkill, I, 480). The leaves can be 
used as manure. The flowers are used as a vege- 
table (Prasad, Indian For., 1944, 70, 5). 

The wood contains: water, 11-0; lignin, 37-3; 
pentosans, 15-6; cellulose, 33-8; alcohol-benzene 
extractives, 18-2; ash, 0:3; and mannan, 0-17% 
(Wehmer, suppl., 42). A powdery substance 
with a golden colour, darkening on exposure to air 
is present in the central hollow.space. The chief 
constituent of the material is chrysophanhydro- 
anthron, ©,;H;,0,;, m.p., 206° (Wehmer, I, 507) 

The sapwood is whitish and the heartwood, 
dark brown. On a radial section the wood is 
streaked light and dark; the dark patches appear 
as zig-zag plates in a tangential section, present- 
ing an ornamental appearance. The pretty 
wood is, however, not available in large dimen- 

s. The heartwood is durable, and is 
d to be used for helves, walking sticks 
allets in Burma. The wood is used as a 
ve fuel in Ceylon. It deserves to be 
known and more used for furniture, in- 


TEL. & 
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laying, etc. (Gamble, 274). This spa 
of the hosts of the lac insect (Burkill, S ig a 
Oai 480) 


C. tora Linn. 
D.E.P., II, 224; Fl. Br. Ind., II, 263 
Sans.—Dadamari; Hinprt & BENG `c 
panevar; GuJ.—Kovariya; Mar.—Tak kundy 
TrL.—Tantemu; Tam.—Tagarai. 
A common herbaceous annua ; 
weed throùghout India. The pode Sa as a 


: 2 6-9 ; 
long and up to + inch in dia 9 in, 
flattened dark seeds. m., Containing | 

The seeds contain a glycoside and 
smelling fixed oil (5%). On a pleasani 


a Bete if saponificati 
oil yields oleic, linolic, palmitic, and feat 
Tie 


acids, and sitosterol (Jois & Manj 
Indian chem. Soc., 1930, 7,521). The ech J, 
used as a coffee substitute. They are also re a 


ed to be used in indigo dyeing (Burkill, I 48) 
They can be used as a protein-rich feed for live 


stock. They are not relished ordinarily in the 
green condition, but when dried in the sun fy 


15—20 days and gradually introduced into the | 


ration, the animals develop a taste and in about 
15 days, 50% of the concentrate can be replaced 
by the seeds. They contain: crude protein 
21:12; ether extract, 7°75; crude fibre, 13:16; 
N-free extract, 51°34; total ash, 6:63; CaO, 1:22; 
P,O; , 1:62% (Kehar & Murty, J. sci. industr 
Res., 1950, 9B, 77). The leaves are useful in 
skin diseases, and the seeds are laxative (Kitt. & 
Basu II, 878; Kanny Lall Dey, 70). 


Cassia obovata Collad. (=C. obtusa Roxb. syi 
C. burmanni Wight), Doa SENNA or Countni 
Senna, is an adulterant of Tianevelly Senna. 3 
leaves are broad and obovate, and the pods at 
distinctly curved (Kraemer, 361). 


The leaves of C. alata Linn., are reported wk 
Bruised leaves a | 


effective in curing ringworm. 
mixed with lime juive and spread © 
ed part. A decoction of the leaves a ” 
is used internally in bronchitis and asthe | 
also for washing eczematous patches 

Basu, II, 871). The plant contains chrys it) 


: it 
acid and is poisonous to stock (Burkill, “a rtië 


be “ope 
C. sophera Linn. possesses medicinal peat 
similar to those of. C. occidentalis. 


tion 
are used externally in ringworm. da a aol 
the whole plant is said to be beneficia Jant col 
bronchitis (Kirt. & Basu, II, 864) Tia aie at 


tains emodin and probably also chrys 
(Wehmer, I, 505). 

Cassia bark—see Cinnamomum 
Cassia lignea—see Cinnamomum 
Cassie—see Acacia 
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CASTANOPSIS 


in os EE 
4 uraceae) 
yTHA Linn. (La f parasitic herbs, resem- 


ies O 
ae g z eit and distributed along the 
pling oe in warm countries. 
sea 


6. fuiforms aie lk Br. Ind., V, 188. 
D.E.P. Akashavalli; Hınpı—Amarbeli; BENG.— 
SaNs.— ar —Amarvela; TEL.—Nulu tega; 


Akasbel; Bee ortan: Kan.—Akasa balli, belu- 
Tam, —Akasavalli. 
palli; me, Mie ea twiner, with thin, long, cord- 


Ari et with throughout the greater part 
like dia, especially near the sea coast. 
ot lant is used in bilious affections, urethri- 
Bet eric dysentery and skin diseases. Prepara- 
us; s of the stems are used as eye-wash and for 
enie inveterate ulcers. Powdered and mixed 
with sesamum oil, the stems are used as a hair 
tonic (Kirt. & Basu, II, 2163; Chopra, 473; 
Burkill, I, 485). The plant is reported to be used 
as an insecticide (Chopra & Badhwar, Indian 
J. agric. Sci, 1940, 10, 37). Dulcitol has been 
isolated from the methyl alcohol extract of the 
plant (Chem. Abstr., 1941, 35, 1381). The plant 
contains the alkaloid, laurotetanine, C)H2,0,N. 
H,0 , which produces cramps, and, in large 
doses, even death (Wehmer, suppl., 43; Burkill, 
loc. cit.). 


CASTANEA Mill. (Fagaceae) 

A genus of about 10 species of deciduous trees, 
distributed in the north temperate zone. A few 
species yield edible nuts; some are ornamental. 


C. sativa Mill. syn.C. vulgaris Lam. SWEET 
HESTNUD 


DEP., II, 227. 


aa hae of the mountain forests of western 
cultivated ne and north Africa. This species is 
cially in t -i many parts of the Himalayas (spe- 
and Khasi na unjab, N.W.F.P. and Darjeeling) 
à height of ae its native habitat it attains 
teach in Tadia, ft., which it is never known 
e A 
a thin, tee contains an edible kernel enclosed in 
by a stn and astringent skin and surrounded 
of C, sativ $ cupule. There are many varieties 
the forms E differing in the quality of kernels; 
Cultivated ae on India are inferior to those 
© kerne e. 
mieles eee the flour made from them are 
ae 29-34. st - Analysis of kernels gave: 
64; » Starch and other polysaccharides, 


» Sucr 
*h, 2.59, a 21'6; protein, 10-9; fat, 1:84; and 


Nalysis of the meal gave: water, 


13; protein, 8-1; fat, 3:62; N-free extract, 73:2; 
cellulose, 2-1; and ash, 2-05% (Wehmer, I, 215). 

Chestnut leaves are tonic and astringent and 
are effective in paroxysmal coughs and other 
irritable conditions of the respiratory organs. 
They are administered as aqueous infusions 
(Wren, 86). The leaves contain: moisture, 46-0; 
protein, 8-0; ether extr., 8-1; crude fibre, 18-5; 
N-free extr.. 60-9; and ash, 4:4% (Jt. Publ. imp. 
agric. Bur., No. 10, 1947, 198). 

The leaves, bark and wood contain tannin. It 
is only the wood (tannin, 8—13%), however, that 
is used in the tanning industry and for preparing 
the CHESTNUT EXTRACT of commerce. The impor- 
tant countries manufacturing the extract are 
France, Italy and United States of America. Com- 
mercial liquid extracts contain 29—49% tannin, 
while solid extracts contain 56—76% (Bull. imp. 
Inst., Lond., 1927, 25, 387). 

The timber (wt., 37—54 lb./c. ft.) is used for 
furniture and cask staves. It is durable in all 
forms of constructional work and withstands 
insect and fungus attack. 

Wood pulps from some American species of 
Castanea are suitable for paper and rayon manu- 
facture (For. Abstr., 1947, 8, 411). 


CASTANOPSIS Spach. (Fagaceae) 

A genus of evergreen trees, comprising about 
30 species, the majority of which are confined to 
south-eastern and eastern Asia. 3 out of about 
a dozen Indian species are of economic import- 
ance. 


C. hystrix A. DC. syn. C. rufescens Hook. f. & 
Thoms. 

D.ELP., II, 228; Fl. Br. Ind., V, 620; Ann. R. bot. 
Gdn, Calcutta, 1889, 2, Pl. 84. 

Nepat—Katus, dalne katus; Assam—Hingori. 

A large tree, common in eastern Himalayas, 
Khasi hills and the hills of Burma, bearing 
small, edible nuts of good flavour. 

The wood is white and shiny when fresh, turn- 
ing light grey to greyish-brown with age. It is 
moderately heavy (sp. gr., 0-66; wt., c. 42 lb./ 
x2. ft.), strong and durable, but liable to surface 
and end-cracking, and also to insect attack. It 
is easy to saw, and can be worked to give a good 
finish. The data for its comparative suitability 
as timber, expressed as percentages of the same 
properties of teak are: weight, 90; strength as a 
beam, 75; stiffness as a beam, 90; suitability as 
a post, 75; shock-resisting ability, 85; retention 
of shape, 55; shear, 90; hardness, 75 (Trotter, 
1944, 240). It is a useful constructional timber 
in the hill districts, and is commonly used for 
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CASTANOPSIS 
A genus of two species of trees 


making shingles, cart-shafts, axles, naves, poles, 
yokes and ploughs. Railway sleepers of fair 
quality can be made from the wood after 
preservative treatment. Moderate supplies are 
available in Bengal and Assam. 

The bark contains 11—13% and the leaves, 
12% tannin (Badhwar et al., Indian For. Leafl., 
No. 72, 1944, 7). The wood and bark of C. hystrix 
and other Indian species of Castanopsis are pro- 
mising materials for the manufacture of tannin 


extracts. 


C. indica A. DC. INDIAN CHESTNUT 

DEP., II, 228; Fl. Br. Ind., V, 620; Ann. R. bot. 
Gdn, Calcutta, 1889, 2, Pl. 83. 

Nepat—Bank katus; Assam—Serang; BuRMA— 
Thite. 

A medium sized or large tree bearing edible 
fruits, and found in the Himalayas from Nepal 
eastwards, Khasi hills, and the hills of eastern 
Bengal, Chittagong and upper Burma. 

The wood (sp. gr., 0-62; wt., 40 lb./c. ft.) is 
greyish-yellow to greyish-brown, and resembles 
in many ways the wood of C. hystrix. The wood, 
when polished, has a fine, silver mottled appear- 
ance. It is used for construction work and 
shingles. 

The bark contains 6—12%, and the leaves, 10% 
tannin (Badhwar et al., loc. cit.). In Assam 
the leaves are used for wrapping bidis (Jagdamba 
Prasad, Indian For. Leafl., No. 60, 1943, 4). 


C. tribuloides A. DC. 

D.E.P., II, 228; Fl. Br. Ind., V, 622; Ann. R. bot. 
Gdn, Calcutta, 1889, 2, P1. 94. 

A moderate sized tree bearing edible fruits, and 
occurring in the Himalayas eastwards of the 
Ganges, and also in the hills of eastern Bengal, 
Assam and Burma. 

The bark contains 6—14% tannin (Badhwar 
et al., loc. cit.). In a variety of this species grow- 
ing in Burma, the bole bark is reported to contain 
up to 19% tannin. 


C. argyrophylla King ex Hook. f., is a species 
met with in Burma. Its bole bark contains 18-2% 
tannin. The wood like that of C. tribuloides, is 
rich in tannin and is superior to the usual Euro- 
pean raw material for the preparation of chest- 
nut extract (Pilgrim, Indian For. Rec., 1923-24, 10 
263). The timber (wt. c. 37 1b./c. ft.) is greyish, 

; turning brown on exposure. It is moderately 
hard and heavy, and is used for planks and 
shingles. 


_ CASTANOSPERMUM A. Cunn. (Leguminosae) 


= DEP, T, 229. 


į 
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Australia and New Caledonia. Occurring in 


C. australe A. Cunn. (MoRETON Bay Ch 
Buack Bean) is a tall evergreen tree west 
foliage, cultivated usually as a shaq ith deng 
various parts of India and Ceylon. It N tree in 
8—9 in. long, containing black, round seed Pods 
though astringent, are edible after a Which 
Roasted seeds have the flavour of chestnd i 
seeds are rich in starch, which is err The 
New South Wales on a commercial scale (Wis in 
& Winton, I, 343). The unripe seeds are pon” 
ous to cattle, causing intense gastia Ae 
but ripe ones are harmless (Chem. Abstr TA 
33, 3424). The leaves also are poisonous * 
stock. The presence of a saponin in the lea 
has been reported (Burkill, I, 489). 8 

The wood has an attractive appearance, show. 
ing various shades of olive-green and brown, tra 
versed with dark streaks, and often handsomely 
mottled. It is hard, durable, heavy (wt., 481b,/o, 
ft.), and difficult to season. It is used for panell. 
ing, furniture, cabinet-work and decoration. It 
is not attacked by termites. It is exceptionally 
resistant to the passage of the electric current, the 
resistance being about 100 times that of most | 
cabinet woods (Howard, 79). 


CASTILLA Cerv. (Castilloa Cerv.) (Urticaceae) 

A small genus of 10—12 species found in 
Central America. Attempts to introduce C. 
elastica Cerv., a rubber-yielding plant, in Assam, 
Madras, Mysore and Ceylon have not met with 
much success. 


C. elastica Cerv. Tue Ure TREE, PANAMA Russet 
TREE 

D.E.P., I, 229. : 

A lofty tree, attaining in its native habit 
height of 180 ft. and a girth of 15 ft.. The 
thrives best at low or medium elevations Ms 
1,500 ft., on well-drained and fertile sandy A 
and along the banks of streams. Plants SA A 
raised from seeds or from imported RT 
rainfall of 80—120 in. and an equable "pel 
ture averaging 77°—85°F. and not falling ah 
60°F., are necessary for growth (Troup, rubbet 

The tree constitutes a source Jants * 
Tapping for latex starts when the g times 
8—10 years old, and is carried out om e of wy 
year, A series of slanting cuts are 
trunk from which the latex flows vrelled ane al 
collected. More often the tree 1S tting rinb g | 
latex tapped from the trunk by cut tter 
intervals through the bark. he la 
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t. īp, of rubber per tree (Whaley, makes a good hedge. It is also useful for check- 
in Ae 95-10 es 209). ing erosion, preventing a landward drift of sea i 
ee Bots 1948, 1.006— .016; pH., 4:5—6-0) can sand and afforesting sandy beaches. Numerous : 
Uy, Behe latex Oa reeks in an open vessel. Coagu- stretches of land along the Indian coast have 
Nge e stored TA is brought about by the addi- been reclaimed in this way, where it is even- 
in jation of the Ja of Calonyction aculeatum (q.v.). tually possible to introduce other species. The 
Od tion of the iy acidic, and can be coagulated growth of the plant is rapid. Under unfavour- 
Lich he latex is init “ eutralisation (Chem. Abstr., able conditions, however, the stem becomes 
ing by an acid ae 1946, 40, 1344). Coagulants of an hollow and mis-shapen, and it scarcely survives 
k 1945, 39, 425 D may also be employed. When 25 years. It thrives best on loose sandy soils } 
in alkali De ated with hot water, the rubber in proximity to the sea, in abundant sunlight. if 
Aton the latex ae, ollects on the surface. The coagu- Heavy and close soils as also soils with poor 4 
a separates Se cd into cakes and dried, or it drainage are detrimental to the plant. This is 
o Jum ma turned into sheets like Hevea rubber. probably due to the fact that the activity of 
i may be duct is said to be superior to that obtain- nitrogen fixing bacteria, which forms nodules on 
NE The pro revi (Parthenium argentatum Gray) its roots, is inhibited in such soils. 
ed oe ae Castilla rubber appears to be an Natural regeneration of the plant is rare in if 
10W- o, C substitute for Hevea rubber (Blair & plantations except in north Kanara. 
tie a z dustr. Engng Chem., 1945, 37, 760). For cultivation, seedlings are first raised in a 4. 
nely Seale latex, on dry basis, contains: caout- nursery and transplanted in the field. The seeds l 
bile, chouc, 86:4; resins, 12-5; proteins, 0-9; and ash, after sowing are liable to be carried away by ants; i 


for preventing this, a dilute copper sulphate solu- 
tion or a decoction of Derris elliptica root is used 
tannic acids, sugars, wax and a glycoside (Weh- for “watering” or treating the seeds; or wood ash g 
mer, I, 245). is spread on seed beds. The times for sowing, i. 
most pricking out, and transplanting differ in different E 
Castor—see Ricinus localities. Transplanting is carried out 6—18 | 
months after sowing, at the time of the com- 
mencement of S. W. monsoon on the west | 


nell | 9.9% (Budhiraja & Beri, Indian For. Leafl., No. 
70, 1944, 3). It contains cerotic, chlorogenic and 


vee) CASUARINA Linn. (Casuarinaceae) 


d in A genus of about 49 species of xerophytic trees coast and at the time of the commencement of 
ce C found chiefly in Australia, Malayasia and the N.E. monsoon on the east coast, in prepared 1 ft. + 
ssam, Pacific islands. cube pits. A spacing of 9 ft. each way is recom- S 
with mended in south India; the usual spacement is 


C. equisetifolia Linn. BEEFWOOD 


In some plantations in 
DEP., II, 230; Fl. Br. Ind., V, 598. R 


6 or 7 ft. each way. 


gr Jangli saru; Brenc.—Jau; MaR.—Suru; 
UI—Vilayati saru; TEL.—Sarugudu, chavuku; 
Mia —Swukku; Kan.—Sarve mara, chabaku; 
L.—Chavukku. 


ARMA Kabwi, tinyu; CeyLon—Kasa. 
c A evergreen tree with a straight cylindri- 
Si The ultimate branches are slender, 
na Jointed and green, with leaves 
some ee scales. This gives the tree 
favourable ance to conifers like Pinus. Under 
of 100 p aconditions, the tree attains a height 
characteristic more, and a girth of 5 ft. It is 
wild on AY a sea-shore plant and occurs 
B S Shores at the head of the Bay of 
is see and Andamans. In its natural 
i &arious with little or no under- 
Is ex: z 
ite Co Take Cultivated for fuel, chiefly in 
ae y Ace of the Indian peninsula and 
tal tree, ees aS an avenue or orna- 
ends itself to topiary work and 


Bombay, triangular planting with 12 ft. spacing | 


is adopted. Where fuel production is the main 
object of cultivation, a moderate spacement, a 
reasonably short rotation, and no thinning, are 
recommended. But where, in addition to fuel, 
timber production is also aimed at, moderately 
close planting, a long rotation and intermediate 
thinnings are practised. Adequate watering Js 
needed immediately after transplantation, and 
also for 1—3 years after the plants are estab- 


lished. 

Nursery seedlings are liable to attack by 
crickets, chiefly Brachytrupes achatinus. Fencing 
the nursery and clearing of vegetation 20 yards 
all round, daily digging out and destroying the 
crickets, are the usual remedies. Other insect 
pests, e.g., Arbela tetraonis, the bark-eating cater- 
pillar, Coelosterna scabrata, a longicorn, and 
grubs of the rhinoceros beetle, Oryctes rhinoceros, 
also cause considerable damage to plantations. 


Infection by the root fungus Trichosporium 
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visiculosum is among the more serious diseases 
affecting Casuarina, and is favoured by excessive 
watering and congestion. Thinning, commenced 
early, checks it to some extent. As a preventive 
measure, trees infected by insects and fungi 
should be removed and the stumps grubbed up. 
Keeping an interval of two years between felling 
and replanting, and planting of other trees such 
as Azadirachta indica, Syzygium cumini, Dal- 
bergia sissoo, Anacardium occidentale, Pongamig 
glabra, Pithecellobium dulce, and Sapindus lauri- 
folius along with Casuarina are recommended. 
The latter practice assists in segregating the 
plants, thereby minimising the spread of in- 
fection. It also helps to attract insectivorous 
birds which are otherwise remarkably scarce in 
Casuarina plantations (Troup, II, 903-8; Ragha- 
van, Indian For., 1947, 73, 241). 

A symbiotic fungus, Phomopsis casuarinae F. 
Tassi has been recorded in all organs of Casua- 
rina (Bose, Nature, 1947, 159, 512). 

Casuarina plantations are worked under the 
Clear-felling system, with a rotation of 7—35 
years. Although some estimates showed that a 
long rotation of 33 years gave the greatest volume 
production, it is now considered more profitable 
to have a shorter rotation of about 15 years. 
In Madras State, the plantations are worked 
with a short rotation of 7—15 years (usually 
10 years), while in North Kanara a 30-year rota- 
tion is followed. From a purely silvicultural 
consideration, the proper rotation appears to be 7 
years. 

The data in Table 1 give the rate of growth 
and outturn of Casuarina in north Kanara 
plantations. 

In Madras State, a yield of 40—80 tons per 
acre, for a rotation of 7—9 years has been obtain- 
ed, the poorest areas yielding 40 tons per acre and 
a revenue of 500—750 rupees during the 
pre-war period. The proceeds from the pruned 
branches, and from the dead, dying and sup- 
pressed trees, generally cover the cost of raising 
seedlings, planting, watering, etc. 

Extensive plantations (both private and Gov- 
ernment) have been raised near Nellore in 
Madras State, and near Karwar, Kumpta and 
Ankola ranges of Bombay State. The acreage 
under Casuarina in 1947 was: Bombay, 1,306; 


Madras, 7,790 (11,500 in 1948); and Orissa, 3,458, 


The prices realised per ton of Casuarina in 1946— 
47 were: Bombay, Rs. 12-8-0 to Rs. 40-8-0; Madras 
Rs, 19-0-0 to Rs. 36-0-0; Orissa, Rs, 38-0-0 to 


Rs. 42-0-0. In 1947-48 and 1948-49 the prices at 


Bombay were Rs. 19-9-0 to Rs. 67-0-0 and 
, 31-15-9 to Rs. 70-15-3 respectively aora. 
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TABLE 1 
Age Moan girth Mean ht. 
(Years) (in.) (ft.) Von per acro 
E 
5 8-8 20 
10 16:6 35 200 
15 22-6 51 400 
20 28-0 74 750 
25 32-0 94 1,350 
30 35-8 105 2000 
35 38-3 109 2,850 
40 40-0 112 ote 
tion from State Forest Departments), In Kana 
district, for a 15-year rotation, a revenue of Be 
per acre is estimated for the first thinning te 
5th year, Rs. 15 for the second thinning in ie 
e 


10th year, and Rs. 125 for the final felling in 
15th year (Kaikini, Indian For., 1937, 63 aie 

The sapwood is pale brown; the heartwood i 
light to dark reddish-brown (often with inert 
belts of darker colour towards the centre) fi 
dull brown with age. The timber is strong = 
heavy (sp. gr., 0-88—0-95; wt., 56—61 1b./c. ft) 
liable to split and difficult to season and work 
It is not usually attacked by termites. It is not 
durable in exposed places and in contact with 
the ground; it is moderately durable under cover 
or in contact with water. The data for its com | 
parative suitability as timber, expressed as per- 
centages of the same properties of teak are: wt, 
115; strength as beam, 85; stiffness as beam, 100) 
suitability as post, 85; shock-resisting ability, 1% 
retention of shape, 50; shear, 150; and hardness 
125 (Trotter, 1944, 240). t 

Casuarina is extensively used as fuel The 
calorific value of the wood is 4,950 cals, gal 
B.t.u. (Krishna & Ramaswami, Indian For. Bult, 
N.S., No. 79, 1932, 14). It burns readily, even 
when green, and the ashes retain heat for a Oe 
time. It is claimed to be the best firewood in tne 
world (Burkill, I, 493). 

The percentage of dryage in cu 
under open conditions in plantations 
in Table 2. 


Casuarina wood is used for house posts, ra 
electric poles, mine props and masts of rae 9 
craft. It is employed for lagging gallerie, peel 
hammer shafts, oars, yokes and felloes Or 200) 
(Pearson & Brown, II, 960; Trotter, 19 aot | 

The bark of C. equisetifolia is asttiN@ ond | 
is useful in diarrhoea and dysentery., perie 
it is reported to be efficacious 1 | 
(Burkill, loc. cit.) A decoction of t p | 
used in colic, and powdered seeds ar? Z Hom j 
plaster in headaches (Dymock, Warden i 
TII, 358). 


1 stacked 
te is give? 
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Casuarina equisetifolia - a plantation 
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TABLE 2* 
Wood Period of Storage Dryage 
(Months) % 
Billet I 16-4 
2 21:3 
3 25-0 
5 25-5 


No dryage after 5 months 
Whole tree with 


roots & brushwood 1 15:7 
2 19-6 
3 yA Log 
4 22-2 
5 22-6 
6 23-6 
T 23-6 


No dryage after 6 months 


Deterioration of wood starts after 12 months vnder ex- 
posed situations, 


The bark contains 6—18% of a (catechol) 
tannin (Badhwar et al., Indian For. Leafl., No. 72, 
1944, 7), and nas been used in Madagascar 
for tanning purposes as it penetrates the hide 
quickly and furnishes a fairly plump, pliant and 
soft leather of pale reddish-brown colour (Bult 
imp. Inst., London, 1928, 26, 376). The bark is 
used in dyeing fabrics a light reddish drak 
and for toughening fishermen’s nets. The bark 
contains casuarin, a d-form of gallo-catechol 
(m.p., 181—3°;[ æ ]p23-5°,+19-7° (in 50% acetone) 
(Chem. Abstr., 1940, 34, 283). The tree also 
yields a resin (Benthall, 420). The needles have 
been employed for preparing active carbon by the 
zine chloride method (Chokkanna & Narayanan, 
Curr. Sci., 1938, 6, 617). 


C. striata Ait. and C. suberosa Otto & Dietr. are 
among the Casuarina species successfully intro- 
duced on the Nilgiris (elevation, 5,000—7,000 ft.). 


*Rangaswami Iyengar, private commun. 


Catechu, black—see Acacia 


Catechu, pale—see Uncaria 


CATHA Forsk. 
Macmillan, 339. 
A monotypic genus including only C. edulis 

Forsk. (Khat or Cafta; ABYSSINIAN or AFRICAN 

Tea), a species largely cultivated and used as a 

stimulant in parts of north and east Africa. The 

plant is a native of tropical Africa and is report- 
ed to have been successfully introduced in 

Bombay, Ceylon and Mysore (Sampson, Kew 

Bull, Addl. Ser., XII, 1936, 39; Krumbiegel, 66). 

Details regarding its cultivation in India are not 

available, 


(Celastraceae) 
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The plant is a small shrub, 9—12 ft. high, with 
thin coriaceous leaves which become leathery 
when old. The leaves and buds are chewed, 
either fresh or dried, for their stimulating 
effect. or are made into a beverage like tea. 
The leaf infusion is sweet, aromatic and astrin- 
gent and is reported to give relief in cough, 
asthma and other diseases of the chest (Watt & 
Breyer-Brandwijk, 110). In Arabia, the leaves 
are dried and smoked like tobacco (Greenway, 
E. Afr. agric. J., 1947, 13, 98). 

The leaves contain three alkaloids, d-nor-iso- 
ephedrine, formerly called cathine (0-27%), 
cathinine (0-15%) and cathidine (0-32%), besides 
reducing sugars, tannin, and a volatile oil (Henry, 
635; Wehmer, II, 717). Catha has a stimulant 
narcotic action on the central nervous system, 
but precise knowledge as to its mode of action is 
lacking (B.P.C., 1048). In large doses it produces 
paralysis through direct action on the muscle 
(U.S.D., 1389). 

The wood of C. edulis is pale yellow to dark 
hrown in colour and is moderately hard and 
strong (wt., 42 lb./c. ft.). It is lustrous, straight- 
grained, fine and even in texture and is suitable 
for cabinet making. It is also useful for making 
high class blotting paper (Greenway, loc. cit.). 


Catmint, Malabar—see Anisomeles 
Catnip—see Nepeta 

Cat’s tail—see Typha 

Cattle—see Livestock 
Cauliflower—see Brassica 


Cayenne pepper—see Capsicum 


CAYRATIA Juss. (Vitaceae) 
A small genus of climbing shrubs distributed in 
eastern and tropical Asia. 4 species occur in India. 


C. carnosa (Wall.) Gagnep. syn. Vitis carnosa 
Wall.; V. trifolia Linn. FOXGRAPE 

D.E.P., VI (4), 252; Fl. Br. Ind., I, 654. 

Sans.—Aranyavasini, atyamlaparni; HINDI— 
Amal-bel, ramchana; Benc.—Amal-lata, bundal; 
Mar.—Amobat-bel, odi; Gus.—Khat, khatumdu; 
TeL.—Kurudinne, kamputige; Tam—Tumans; 
Kan.—Heggoli; Mat.—Sorivalli. 

PunsaB—Amalbel; Assam—Ghepeta-lot; CEYLON 
—Valratdiyalabu. 

A climber with herbaceous or soft woody stem, 
common throughout the hotter parts of India, 
Burma and Ceylon. The root is astringent. 
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Ground with black pepper, 
tice on boils (Nadkarni, 
leaves acts as rubefacient an 
and yolk-sores of bullocks. 
hot decoction of the roots or leaves has be 
recommended in high fevers to cause perspiration 
(Burkill, II, 2248). ; 

The stems, leaves and roots of the plant con- 
tain hydrocyanic acid (Philipp. Agric., 1928, 
17, 335; Burkill, loc. cit.). 


C. pedata (Wall) Gagnep. syn. Vitis pedata 
Vahl ex Wall. 

D.EP., VI (4), 256; Fl. Br. Ind., I, 661. 

Sans.—Godhapadi, suvaha; Brenc.—Goalilata; 
Mar.—Gorpadvel; Tr,—Edakulamandulam ari, 
gummaditige; Tam—Kattuppirandai; Mat. 
Veluttasorivalli, tripadi; Urrva—Pittapotalo. 

AssamM—Tusamphor-doukha; CreyvLon—Mediya- 
vel. 

A woody climber occurring in Bengal, Assam, 
western ghats, Ceylon and Burma. The leaves of 
the plant are astringent and refrigerant (Chopra, 
538). Leaf decoctions are used to check uterine 
reflexes (Nadkarni, 894). 


C. japonica Gagnep. and C. mollissima (Wall.) 
Gagnep. are climbers met with in south India. 
The berries of the latter are used for poulticing 
swellings and aching parts (Burkill, II, 2246). 


Ceara—see Manihot 
Cedar, Himalayan—see Cedrus 


it is applied as poul- 
895). A poultice of 


, sapanese—see Cryptomeria 
—, red—see Cedrela 

—, toon—see Cedrela 

—, white—see Dysoxylum 


CEDRELA P. Br. (Meliaceae) 

A genus of about 18 species of large trees 
distributed in tropical America, West Indies, 
tropical Asia and Australia. About 4 species 
occur in India, of which C. toona is a timber tree 
of considerable importance. The old world 
species of Cedrela are considered by some to 
form a separate genus, Toona. 


f aa Royle (Toona serrata M. Roem.) Hitt 
= DEP, Il, 232. 
_ Burma—Tungadoma; Punsas—Drawa; U.P.— 
; Kumaon—Soni. ; 
derate-sized tree found in Hazara, Rawal- 
aunsar, Tehri-Garhwal, Manipur and 


d is applied to ulcers | 
Fomentation with a | 
been | 
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Fig. 45.—Cedrela serrata 


upper Burma, at altitudes of 4,000—8,000 ft. The 
bole is about 20 ft. high, with a girth of 5ft 
The wood is somewhat similar to that of C. toom 
but is lighter (sp. gr., 0-44; wt., 28 lb./c. ft) and 
stronger than toon, and is nearly immune to white 
ant attack. Shrinkage is considerable during 


as a post, 85; stiffness as a 
resisting ability, 85; retention of shape, 2) a 
115; hardness, 80 (Trotter, 1944, 240). The tim 
used for furniture, bridges, poles, packing i i 
plywood, etc. (Pearson & Brown, I, “ 
available in small quantities in the hill 
of Punjab and U. P. 


C. toona Roxb. (Toona ciliata M. Roem.) T0 
Rep CEDAR, MOULMEIN CEDAR 
D.E.P., II, 233; Fl. Br. Ind., I, 568. BENG 
Sans.—Nandivriksha, tunna; HINDI % nthane 
Tun, mahanim; Mar.—Kuruk; Tamsa KAN 
vembu, tunumaram; Tet.—Nandichett 
Mandurike; Mau—Malarveppu. 
Assam—Poma. 


yy a 
districts 


oN; 
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Cedrela toona 
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acts 
3 Aod ft., and in Assam, Ben- 


western ghats and other hills 
sula. It grows best in small 
in such places it develops a 
40 ft. in height. In the open, 
lower down forming a large 
tively short bole, 12—14 ft. 


? 


rests, and 
ole) 30— 
pranch 


rown and a Co 
GWM 


flourishes best in deep, rich, moist 

The maximum and m.aimum tem- 
es normally obtaining in its natural habitat 
p and 30°F., and the annual rainfall, 
are D a It can, however, be cultivated in 
B An which the maximum temperature 
ee 120°F. and the minimum temperature 
rE below 30°F.; the annual rainfall may be as 
low as 30 in. It is a moderate light demander. 
Young plants need protection from sun, and as 
the plants grow, overhead light and crown room 
are necessary for proper development. The root 
system is largely superficial. The branches are 
often lopped for fodder causing large decayed 
cavities in the tree. 

Under natural conditions germination takes 
place soon after seed fall early in the rainy 
season. Clearing the ground around seed bearers 
is beneficial for natural regeneration. In Bengal, 
plants have been successfully raised by direct 
sowing in lines, or in gaps 30—40 ft. square in 
forest clearings. The seeds are collected in May, 
= the trees, and not from the ground, as it has 
wee the percentage of germination 
nn ae aoe We ground is low. Seeds are 
a Gia nursery beds. Good results have 
seedlings duri in Dehra Dun by transplanting 

aes TA the second rains (Troup, I, 194). 
and shoot p S are subject to attack by the fruit 

A cane Hypsipyla robusta. 
heartwood aie pinkish or greyish-white. The 
changing 1 i ight brick-red when freshly cut, 
light (sp a “a to reddish brown. The wood is 
Stained, eee wt., 30—37 lb./c. ft.), straight- 
hard, oman uneven-textured and moderately 
and goog aren curly-grained stock is met with, 
has a faint cae veneers can be cut from it. It 
What lustrous. ty odour, a dry feel and is some- 


e timber shou 
carefully, 


0 S€aso: i 
n 
hak ; » 1S 


Id be converted green and 
Tf kept in the log, it takes 
liable to develop radial- and 
SN even rot. Non-removal of 
ae Fees susceptible to termite 
e trees, leaving them standing 


Fig. 46.—Cedrela toona—Transverse section of the 
wood (x 


for one year, followed by prompt conversion after 
felling, and careful stacking for 6—12 months, 
are recommended (Pearson & Brown, I, 271). 
Toon contracts more than any other timber dur- 
ing seasoning, and even dry timber expands and 
contracts with changes in atmospheric conditions. 
With proper stacking, air-seasoning is easy, but 
the timber is liable to warp during the process. 
It takes about 12 months for boards up to 2 in. 
thick and scantlings 3 in. x 3 in. to air-season. 
Kiln-seasoning offers no difficulty, but collapse, 
which can be avoided by steaming, is a possibility 
(Trotter, 1944, 77). 

Toon is a timber of moderate strength. The 
data for its suitability as timber expressed as 
percentages of the same properties of teak are: 
weight, 70; strength as a beam, 55; stiffness as a 
beam, 65; suitability as a post, 60; shock-resisti- 
bility, 60; retention of shape, 65; shear, 100; hard- 
ness, 65 (Trotter, 1944, 240). The calorific value 
of sapwood is 5,168 cals., 9,303 B.t.u.; of heart- 
wood, 5,113 cals: 9,204 Btu. (Krishna & 
Ramaswami, Indian For. Bull., N.S., No. 79, 1932, 
bie timber is moderately durable in exposed 
positions but is fairly durable under cover. The 
durability can be increased by preservative 
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treatment. The sapwood can be easily treated; 
the absorption of preservative by heartwood is 
erratic. The timber is easy to saw and work; it 
peels well on a rotary machine. It shows a silver 
grain when quarter-sawn and ornamental veneers 
can be cut from it. The timber takes a good 
polish and finish, Curly grained specimens, how- 
ever, warp and cup, and are difficult to machine. 

Toon is used for furniture, ceilings, floors, 
boarding, doors, panels, frames, windows, foot- 
boards, carriage roofs, bent rims, cigar cases, tea 
boxes, cordite cases and plywood. It is also em- 
ployed in well-construction, boats, masts, oars, 
toys, carving, musical instruments, carts, railway 
carriages, etc. It may be classed as a moderately 
ornamental timber. Burma toon is useful for co- 
operage; it is fairly suitable for match splints 
(Pearson & Brown, I, 272). Toon is one of the 
woods which have been successfully employed in 
making racquets (Trotter, 1944, 227). The wood 
of C. toona, as also of C. microcarpa C. DC., is 
suitable for second grade pencils (Rehman & 
Ishaq, Indian For. Leafl., No. 66, 1945, 2). Fair 
supplies of the timber are available in U.P., 
Bengal and Assam. 

The flowers of C. toona contain a red colouring 
matter, nyctanthin, C,,H,,0, (mp., 285—87°), 
identical with the colouring matter of the flowers 
of Nyctanthes arbor-tristis Linn. The flowers also 
contain a flavone or flavonol dyestuff, the 
identity of which has not been established. They 
contain quercetin, probably as glucoside. The 
flowers form the source of one of the less 
important natural dyestuffs known in Bengal as 
Gunari. Cotton and woollen fabrics can be dyed 
a dull yellow colour by mere immersion in a 
boiling extract of toon flowers. The colour is not 
fast. Better results are obtained by the use of 
mordants. The flowers are used in conjunction 
SA ooer and turmeric, to produce the 
sulphur-yellow colour or Ba i i 
Everest, 615). n E 


The bark is astringent and antiperiodic: it i 
used for chronic infantile ae a is ‘ake 
used as an external application for ulcers (Kirt, 
& Basu, I, 562). The bark contains: tannic acid 
a bitter resin, citric acid, a phlobaphene-like com- 
pound and starch. No alkaloid is present. The 
ash is rich in calcium (Wehmer, II, 658). The 
wood yields 0-44% of a golden yellow ethereal 


oil (4,2, 0-9287; m, 1-5057; [a], -+2-5°) 


containing: copaene, 35%, cadinol, 13 i 
E othe: , 13%, cadinene 
_ colouring matter, m.p., 256°, and a lactone 


bicyclic sesquiterpenes, 45%, a 


edrelone, m.p., 204° (Pillai & Rao, J. Soc. chem. 


Ind., Lond., 1931, 50, 220; Pari 
Indian chem. Soc., 1950, 27. ie & Dutt, } 
CEDRUS Trew. (Pinaceae) 

A genus of 4 species of trees a 
the mountains of the Mediterranea 
in the north-western Himalayas, 


Stributey ‘ 
n Tegion an 
C. deodara (Roxb.) Loud, s AEn 
var. deodara Hook. f. Duonan, Hi A a 

DEIRA e230; CP. 291; Fl, Br Tal Crap 

Sans.—Devadaru, deodaru; other nea Vi ey 
names are derived from the Sanskrit vemaculay 

TRADE—Deodar. aus, 

A large, evergreen, handsome tree wi 
ing branches and dark green (rare] 
blue) foliage, growing to a great size a d 
a great age. In an average mature fore t 
from 8 to 12 ft. in girth predominate thou; as 
larger trees, occasionally reaching up to 250 t a 
height and 45 ft. in girth, are found, As © 
ornamental tree there are few trees in te 
world that can compare with deodar even ats 
the most beautiful of those of its own family are 
taken into account (Gamble, 713). It occurs in 
the north-western Himalayas from Kashmir to 
Garhwal at altitudes of 4,000—10,000 ft. and is 
the most important conifer between 5,500 and 
8,000 ft. 

Deodar is typically gregarious and frequently 
forms pure forests. It is also found in mixture 
with other trees, both coniferous and broad- 
leaved, but in such cases, it still tends to retain 
its gregarious habit, and often forms the bulk 
of the vegetation. 

Natural deodar forests occur from the outer 
Himalayas where the full strength of the mor 
soon is felt, through the intermediate rans? 
and valleys to the inner arid zones. They ™ 
found on all the important geological ee, 
tions and on hill slopes varying from moder 
to precipitous, as well as on level ground ini 
valleys. The best growth is attained on a i 
fairly porous, fertile soil and in cool situ 
with an annual rainfall of 40—70 in., a consi 
able part of which comes as winter snow: uring 

Natural regeneration: —The features favo een 


trel, 


th spreag. 
y silvery, 


natural regeneration of the deodar ave foe 


intensively studied. The natural tendeno a d| 


the plant is to regenerate in groups °F Heal o 
more or less even age in the neighbour g t 
seed bearers. 


extending over considerable areas. 
produce clean straight timber, whiże 
of trees standing alone, produce Siae 
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burning of slash on site before sowing gives good 
results. Germination takes place early next 
spring. 20—25 lb. of seeds are required for sow- 
ing one acre by broad-casting; the quantity can 
be reduced to 1/8rd or 1/4th by sowing in con- 
tour lines or in patches. 

In nursery practice, the seeds are sown in 
prepared beds up to 4 ft. wide, broadcast 
or in drills 4—6 in. apart. The beds are 
suitably protected against birds until germi- 
nation. Watering should be carried out sparingly, 
but is not necessary except in May and June, 
Regular weeding is advisable. The seedlings 
are pricked in July of the year of germina- 
tion with a spacing of 6 in. x 4 in, again 
in July of the second year with a spacing 
of 9 in. x é in, and finally planted in the field 
in July of the third year after the rains have 
set in. In Kulu the practice is to transplant 
seedlings, 1 year after sowing, directly from the 
beds to the field without any pricking out in the 
nursery. The smaller stock may be left over in 
the nursery and utilised in the next year. The 


Fig. 47—Cedrus deodara 


eo wood. The ideal in the silvicultural 
‘ment of deodar forests appears to be the 


droduction of 


large a dense, even-aged crops, over as 


ae as possible by linking up small 
; ~Xcepting on very precipitous ground, it 
T e rotation oe under the Uniform System. 
ed into 4 es opted in Kulu is 120 years divid- 
10951) Periods of 30 years each (Troup, III, 
Artificiat Beet & Champion, 313). 
may be raised egeneration :—Deodar plantations 
8 seedlin by direct sowing or by transplant- 
tions 8S from a nursery or forest. Planta- 
Successfully raised from 
frica, but this method has 
n India. 
dar show a high percentage 
deodar forest, it has been 
ly one year in every three 
Seeds should be sown fresh, 


in patches 


to lie through the 
hould be lightly worked, and Fig. 48.—Cedrus deodara—Trunk of an old tree 
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CEDRUS 


; . 
usual spacing for deodar is 5 ft. x 5 ft., or in 


the case of contour lines, 8 or 4 ft. apart in lines 
8—10 ft. apart. Spacings of 4 ft. x 4 ft. and 6 ft. 
x 6 ft. have also been employed. 

Protection from sun may be advantageous for 
the first two or three years, particularly in situa- 
tions where desiccation is feared, but as a rule 
good results are obtained when overhead light is 
permitted from the time of germination on- 
wards. Deodar plants thrive vigorously when 
free from all cover. They can, however, stand 
shade from the side, and some of the finest timber 
is produced in mixed plantations with spruce 
and broad-leaved trees which afford dense lateral 
shade.. 

The recorded average rate of growth in young 
plantations, based on measurements in 33 planta- 
tions in Jaunsar, is reproduced in Table 1. 


TABLE 1 


Age from the Mean Height Girth 
time of sowing (£t.) (in.) 
(Years) 
10 4 2 
15 9 6 
20 16 — 
25 23 — 


Seedlings, both under natural and artificial 
plantation conditions, are subject to attack by 
cockchafer grubs which destroy the roots, and 
-eut worms (Agrotis ypsilon), which bite through 
the stems and roots. Indeed, under certain con- 
ditions, the damage due to these may be extensive 
and all the seedlings may be destroyed over 
considerable areas. 

Among the fungus diseases of deodar, two are 
particularly injurious. The parasitic fungus, 
Fomes annosus Fries (Trametes radiciperda 
Hartig) attacks the roots, especially of the young 
trees. The infection spreads to the stem and 
leaves causing disintegration of tissues and re- 
ducing the value of timber. Trenching of the 
affected trees, isolating them, and cutting and 
burning off diseased parts, appears to be the only 
practical method of preventing the spread of the 
disease. Peridermium cedri Barcl. attacks young 
needles, resulting in the thinning of foliage and 
the dying of branches. It is difficult to deal with 
this disease once it has gained a hold. Avoiding 
damp valleys for plantations and mixing deodar 
with blue pine are useful preventive measures 
(Troup, loc. cit.). 

Three general quality classes of deodar (Table 
2) are provisionally recognised according to 
height-growth data based on 83 separate measure- 
ments of even-aged, fully stocked, sample plots 
laid out by the Forest Research Institute in 
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TABLE 2 

Age T Qualit 3 
(yrs) ie) wot Olea 
20 above 21 991 (ty 
40 A 50 26—50 below 9 
60 n 78 46—78 » 26 
80 » 101 65—101 n 48 
100 „ 120 83—120 KD 
120 » 131 93—131 gD 
140 „» 137 974—-137 » 8 
160 „ 139 99—139 » G) 
180 „» 140 994—140 m 
200 » 140 100—140 p A 
» 100 


rF 
Jaunsar, Bashahr, Kulu and Chamba (Troup, I 


1127). 

Data relating to the growth and yi 

i 2 yield of 
crops vary a great deal according to esa 
ditions. ‘Table 3 summarizes the results ob e 
ed from measurements made in the sample ait 
laid out by the Forest Research Institute. Detail 


ed yield and volume tables have been prepared hy | 


Howard and by Champion & Mahendru (Indian 
For. Rec., 1926, 12, 171; 1933, 15, pt. 8). 


The wood of deodar is oily, fragrant, light | 


(sp. gr, 0°54; wt, 35 lb./c. ft.), straight and 
fairly even-grained and medium fine-textured. 
The sapwood is white, and the heartwood, light 
yellowish-brown turning brown on exposult 
It is characterised by distinct growth rings deli- 
neated by darker bands of denser summer Wo 
and, not infrequently, with somewhat broadet 
and more conspicuous, unevenly spaced, ~ Drow 
lines caused by tangential rows of traumat 
longitudinal resin canals (Pearson & Brown, © 


1048). 
and satista | 


The timber is easy to air-season, 
tory results are obtained under cover. Re 
drying leads to surface cracks and splitting: 
can also be kiln-seasoned without difficulty. got 
logs may be converted green in forests oF ec 
ed to various degrees before being floated 
to the plains for conversion. ; niiet 

Deodar is the strongest of the Indian pout 8 
ous woods and weight for weight, 3 
strong as teak, It is fairly hard. Di. wf 
presence of oil, seasone 


ants and fungi. The timber can 
with preservatives, but the pen ta 


absorption of the preservative a? rk, & <n | 


The timber is easy to saw and W 
i 
it takes â dV abl 


hand-or on machine; 
r, no 


surface finish. It is, howev 


to Mf 


d heartwood | 
durable and is but rarely attacke also trenta ' 
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CEDRUS 


Wh AND YIELD MEASUREMENTS FROM EVEN-AGED, FULLY STOCKED SAMPLE PLOTS 
RO 
p3-G 

gABh 


Volume of timber Mean annual 
ight (ft.) Mean girth (ft.) at 4gft. No. of stems per acre per acre in main increment per 
Mean beig from ground crop * (c. ft.) acre * (o, ft.) 


—— A = 


I II I II 

Qual, Qual. Qual. i r Qual. Qual. 
950 1,380 1,700 fe ae ete 
400 759 1,100 2,800 bon 70 
200 360 550 6,300 2,400 105 
130 220 340 9,600 5,000 120 
100 170 250 12,900 7,700 129 
85 130 200 15,900 10,100 132 
75 110 160 18,000 11,900 129 

90 120 y 6 


112 
117 
119 
*Solid volume of timber in the round (excluding bark) down to a girth (measured over bark) of 2 ft. ; 
volume calculated from quarter-girth squared. 
E o 
painting and varnishing as the oil in the wood, It is considered suitable for second grade pencils. 
specially near knots, seeps out, causing dis- Attempts to soften the wood for improving the 
colouration (Trotter, 1944, 79—80; Limaye, Indian whittling quality and to render it suitable for 
For. Rec., N.S., Util., 1943, IA, 5—6; Pearson & good quality pencils have not given promising 
Brown, II, 1046—1051). results (Rehman & Ishaq, Indian For. Leafl., 
No. 66, 1945). 
The strong odour of deodar wood and its oily 
nature limit its use for indoor work. The large 
hard knots, common in deodar wood, make it 


a we OF OW Sn eg OF Ot 


_— 


The data for its comparative suitability as 
timber, expressed as percentages of the same pro- 
perties of teak are: wt., 80; strength as a beam, 80; 
stiffness as a beam, 80; suitability as a post, 85; 
shock-resisting ability, 60; retention of shape, 85; 
shear, 90; hardness, 70 (Trotter, 1944, 240). Calo- 
tific value: sapwood, 5,076 cals., 9,137 B.t.u.; 
Heartwood, 5,511 cals., 9,919 B.t.u. (Krishna & 
ie Indian For. Bull., N.S., No. 79, 1932, 


oe s one of the most valuable Indian 
ties of ee 18 In great demand. Large quanti- 
o Himal imber are floated down the rivers from 

Mostly in IA to the plains. It is available 
though lo agers of 10 ft. x10 in. x 5 in. size, 
are obtains a a lings and sleepers of other sizes 
Creage und e from different timber depots. The 
der deodar, annual outturn of timber 


and its a RE 
Table 4, prices in different States are given in 


he pri 
pri 
pepers mary use of deodar is for railway 


3 e 3 
year erase life of untreated sleepers 


Mall i, 1s also important as a cons- 
timber and is SERN employed 
fe hosts, door and window- 
cht Š i eodar is also used for 
an Je 2 perce and wagon build- 
Packs, carvings’ urniture, packing cases, 
able for Snes Suera other purposes. 
aking, electri : x —Transverse section 
arators e E Ga ie, Pig: Oo aeoo C0 e 
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———— TABLE 4* application for ulcers and skin eles: 
. 4 7 Ses, Pa 
: Market price are also useful in mange of hors Th i 
State Acreage Annuel ont =e pere ft) of cattle (Nadkarni, 186). ®5 and sorgi | 
enig 818,556 8,800,000 S n CEIBA Mill. (Bombacaceae) 
s kot) The genus comprises about 16 Specie 
2, Ponjab (I) 17,187 220,000 Bieta deciduous trees mostly found in tropical S ange | 
3/84/12 and extending to Asia and Africa. The ona 
i cies recorded from India is C. Y Spo, 
- Pradesh 213,140 LOO aah (portoch the pods of which a floss of econ from 
once 73/12—6/- (Slee- obtained. Value jg 
(Mixed crop) pers) 
2/8—4/- (Logs) 
4, Uttar Era C. pentandra (Linn.) Gaertn. syn Eriodeng | 
' Pradesh 46,901 442,900 4—6/4 anfractuosum DC. Wuite SILk Corton The 
*Information from State Forest Departments. TRUE Kapok TREE 2 
CEE, IIT, 258; CP, 521; FL Br. Ind, 1 gy] 
unsuitable for veneers and plywood, and detract _Sans.—Sveta salmali, Hinpi—Safed simal, hat. 
from its value as a clean carpentry wood. tian, katan; Benc.—Schwetsimul; Mar.—Salmal, | 
The wood of deodar yields on steam distilla- pandhari; Tam.—tilavum; TEL.—Tella Duiragy 


tion a reddish-brown oil with a characteristic Kan.—Buraga, bili buraga; Mar.—Ilavu, mull, 
balsamic odour. A sample of oil, steam distilled lavu. _ . 

from wood wool of logs, 75 years old (yield, 2-5%), A medium-sized deciduous tree, 50—100 ft. high 
had the following constants: d,,$°, 0-9592; n5”, with broad buttress-based trunk and horizonti 
1-5208;[ op 80°, —45: 08°; acid val., 1-6; sap. val., whorled branches. The branches are prickly 


22-1; sap. val, after acetylation, 42:3 (Simonsen & when young and bear digitately compowi 
Rau, Indian For. Rec., 1922, 9, 123). leaves. The fruits are oblong capsules, 6 in. log 
The oil contains p-methyl A? -tetrahydro- and 2 inches in diam., enclosing numerous black 
acetophenone (8—10%), to which the pleasant obovoid seeds which are enveloped in oer 
aromatic odour, characteristic of the oil, is due. Shining, silky hairs arising from the inner wats | | 
The principal constituent of the oil is a sesquiter- Of the capsules. vet is, 

pene, which is associated with a sesquiterpene _The plant is considered to þe a na n Ee 
alcohol. Esters of butyric, isobutyric, hexoic Tica. Opinions differ, however, as to the | 
and an unidentified crystalline acid (m.p., of the Asian species with the Aneel a 
110°) are present. The oil may find a limited is probably different (Burkill, |, 501). p 0 


; x ‘ bit 
È use as a substitute for cedar wood oil (from ÍS very variable, in the spininess of its ste a Sa 
a Juniperus sp.) in soap perfumery, but the oil of branching, colour of flowers, ae Jeng} De 
4 appears to be too expensive. It would probably ™anner of fruit opening, and in Based * Ap 
ati prove remunerative to utilise the oil obtained Colour and springiness of the OSS: recogni r 
any by the destructive distillation of logs as a these differences three varieties ars | 


a b 
tandra Y | bre 
Pe var. com f hoi 
tandra Ve 


timber preservative (Simonsen & Rau, loc. cit.), and the Indian is referred to as C. Jr 
RS i The fresh needles contain 0:056% of an indica, as distinct from C. pentan 


ethereal oil (Wehmer, I, 42). The needles also baea, the American form, and C. pra EA Th 
contain ascorbic acid in a concentration of 0-052 africana, the African form (Greenw®” the 
mg. per g. (Chem. Abstr., 1944, 38, 2400). The agric. J., 1938, 33, 440). ape holf di 
resin of C, deodara has not been exhaustively The plant is widely distributed 19 ©) gat®} Ph 
studied. parts of western and southern India, “oCh th 


. Ni i 
_ The wood of deodar possesses diaphoretic, Islands, Burma, Ceylon, Malaya, Java wo) fat py 
diuretic and carminative properties, andisuseful and other south east Asian countries jyate ! 


= 
= 
> 
a 
mM 


= in fevers, piles and pulmonary and urinary dis- effort has been made in India to cu if R 
= orders. In Kangra it is ground with water and a large scale. uttings Cal th 
~ the paste applied to temples to relieve headache Propagation is by seeds or FLOM CS es ! 


= (Kirt. & Basu, IT, 2391). The bark is astringent imp. Inst, Lond., 1926, 24, 18). 

= and useful for fevers, diarrhoea and dysentery. in a warm tropical climate at € 

_ The oleo-resin of deodar and the dark-coloured than 1500 ft. with abundant rainfa 
= oil obtained from the wood are valued as an growing season, and a dry per? 
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CEIBA 


. and white or pale yellow in colour. 


Individual 
fibres are cylindrical, each being a single cell 
with a bulbous base. The fibre is 0-3—1-2 in. 
long and 30—36y in diam., with a thin cell wall 
impervious to water, and is highly buoyant. It 
contains 61—64% cellulose, the rest being lignin 
ran other miscellaneous materials (Matthews, 

1). 

Kapok finds use in bedding and upholstery in- 


' dustries, in the production of life-saving equip- 


ment, and in the construction of thermally in- 
sulated and sound proof covers and walls. As a 
filling material it has the advantage over all the 


, other stuffing materials in being light and resili- 


z ent. 
| mattresses. 


It is used for stuffing cushions, pillows and 
It does not get matted under press- 
ure and regains its original volume after the 
pressure is removed. As kapok can be dry- 


| sterilised, it is used as a filling material for 


mattresses in hospitals. It constitutes an excel- 
lent material for making padded surgical dress- 


4 ings (Saleeby, Bull. Bur. Agric., Phil. Is., No. 26, 


Fig. 50.—Ceiba pentandra 
of flowerin 
Well drain 
> fruit 

&cember—Jan 
April (Troup, 


cuenta from which the floss is obtained are 
ooked kniy n, before they are ready to burst, by 
ate dried M a ached to long poles. The fruits 
e floss is t i, sun and split open with mallets. 
€ sun and ni out along with seeds, dried in 
ied materia] e seeds separated by beating the 
ilippines mn with sticks. In Java and in 
© floss (Bolt oe are employed for cleaning 
he yield of ‘mp. Inst., Lond., loc. cit.). 
$ Oung tr OSs varies with the age of the 
. of ee fs or 5 years old, yield about 
Years old. v 1 while a full grown tree, about 
ang me me gs aS much as 6—9 lb. Also, 
tive | OW yield ay give a high yield in one year 
€ 11b, of pa În another. About 80—100 pods 
Kapok fibre = (Macmillan, 403). 


1S light, brittle, elastic, lustrous 


g till the pods ripen. It requires a 
ed soil, grows rapidly and begins to 
when 3—6 years old. The tree flowers in 


uary and fruits ripen in March— 
I, 150). 


CC-0. In Public Domain. 


1918). 

On account of its buoyancy, freedom from 
water-logging and weight-bearing capacity, it is 
the material par excellence for the manufacture 
of lifebuoys and belts, waistcoats and other naval 
life-saving appliances. The buoyancy of kapok 
is about five times as great as that of cork and 
about three times that of reindeer hair (Ceylon 
Tr. J., 1949, 14, 267). Being impervious to water, 
it is not liable to fungus attack. Rotting of life- 
belt covers, etc., stuffed with kapok is very un- 
usual (Bartolome, Trop. Agriculturist, 1927, 68, 
102). 

During the War, kapok was employed for in- 
sulating tanks, for lining aviation suits, for filling 
floats of army assault-bridges, and generally for 
replacing cork wherever lightness, moisture- 
resistance and floating power were needed (Gil 
Stucker, Nature Mag., 1945, 38, 321). It has been 
produced in sheet, quilt and padding forms 
suitable for thermal and acoustic insulation. It is 
now employed in the insulation of refrigerators, 
cold storage plants, offices, theatres, motor cars 
and aeroplanes and also for sound insulation in 
aeroplane cabins, broadcasting studios, hospitals, 
auditoriums and theatres. It is also empues as 
a packing for water pipes exposed to frost (Cey- 

: . cit.). 
pare Ree or geen unsuitable for textile 
sees the fibre is brittle, smooth and slippery. 
Suitable machinery has been devised for carding, 
and kapok can now be spun either alone or 
in admixture with cotton into yarn suitable for 
the manufacture of plushes, lace and other 


A 
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CEIBA 

articles. On account of its non-conducting charac- 
ter kapok textiles find use as interlining in warm 
clothing (Bull. imp. Inst., Lond., loc. cit.). It has 
been used in sport and hunting jackets, yachting, 
fishing and aviation suits and for boxing gloves 


and ear protection. In U.S.A., base balls are filled 
with kapok. A mixture of floss, chalk and non- 
drying oils, such as castor oil, is used by the 
Malays for caulking boats (Burkill, I, 503). It 
ean be bleached and dyed like cotton (Chem. 
Abstr., 1944, 38, 1644). 

The bulk of the world’s supply of kapok comes 
from Java. No attempts have been made in 
India to cultivate the tree on a plantation scale, 
although there are many areas well suited for 
raising plantations. Indian requirements are met 
by the floss derived from Salmalia malabarica 
Schott & Endl. or Indian kapok, which is similar 
to Ceiba kapok in many respects and which can 
be employed for all the purposes for which the 
latter is used. 

Kapok seed resembles cotton seed in composi- 
tion but contains little or no gossypol (Chem. 
Abstr., 1931, 25, 4727). The seeds contain 20— 
25% (kernel, c. 40%) oil. The oil, depending 
upon quality, varies in colour from light yellow 
to brown and possesses the following range of 
characteristics: sp. gr. 15°, 0-920—0-933; n, 
1-4605—1-4657; »,2°° , 1:4691—1-4696; sap. val., 
189—195; iod. val., 86—100; thiocyanate val., 70:9; 
unsapon. matter, 0:8—1:6%; R.M. val., 0-1—0-2; 
Pol. no., 0-1—0-3; titer, 27—-32°. The percentages 
of fatty acids in the oil (expressed from Java 
seeds) are: oleic, 43:0; linoleic, 31:3; palmitic, 
9-77; stearic, 8:0; arachidic, 1-2; and lignoceric, 
0:23 (Jamieson, 85). The oil from seeds obtained 
from Travancore, and examined at the Imperial 
Institute, gave the following values: sp. gr. 15° 
0:9217; m,4” , 1-463; acid val., 30-9; sap. val., 192-2: 
iod. val. (Hubl), 90:4; unsapon. matter, 1:2%; 
solidifying pt. of fatty acids, 298° (Bull. imp. 
Inst., Lond., loc. cit.). 

Refined kapok seed oil is used for the same 
purposes as refined cotton seed oil, It is one of 
the adulterants of peanut oil in China (Saleeby 
loc. cit.). The press cake and seed are used as 
feed for cattle. Analysis of the seed-cake gave 
the following values: moisture, 138; crude 


_ protein, 26-2; fat, 7-5; carbohydrate, 23-2; fibre, 


2; and ash, 6:1%; nutrient ratio, 1:1-5; food 
ts, 107. The cake is rich in constituents of 
urial value. Analysis of a sample from 
China gave: nitrogen, 45; phosphoric acid 
stash, 1:5% (Bull. imp. Inst, Lond., loc. 
A 
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The wood is light (wt., c. 28 lb 
soft, and is suitable for making cano c. ft) 
It is used for matches (Grist, M wes and 
1923, 11, 3). Analysis of the a QY. agri, 
following values: moisture, 9-8: eee ave th 
waxes, 0°62; cellulose, 68-3; and li, 5:9; a 
The yield of bleached pulp was 30% 25: 
is suitable for making paper of o. The pul 
: ordinar D 
(Bull. imp. Inst., Lond., 1924, 22 501) Y dual 
tive distillation of wood from West Af _ Destun, 
charcoal, 28-4; crude pyroligneous active e; 
128; and acetic acid, 2:3% (Bull » 43-7, tar, 
Lond., 1922, 20, 162). * MP. Ths, 
The root bark yields a fibre. 
The tree yields a dark-red, almo 
It is astringent and is given in pa Ss Eum, 
bowel (Con S, The root is diuretic oe 
young leaves are used as emollient (Ki 
I, 359). (Kirt, & Bas, 


uh, 


CELASTRUS Linn. (Celastraceae) 

A genus of about 100 species of shrubs distri 
buted over tropical Asia, China, Japan, Australia 
and N. America. 4 species occur in India, of 


- which C. paniculatus is of medicinal importance. 


C. paniculatus Willd. 
D.E.P., II, 237; C.P., 292; Fl. Br. Ind., I, 61. 

Sans.—Jyotishmati; Hnr & Benc.—Malkang: 
ni; Tam.—Valuluvai; Kan.—Kariganne; Mar- 
Palulavam. : 

A large climbing shrub with yellow fruits, 
common all over the hilly parts of the country 
up to an altitude of 4,000 ft. The seeds are brow! 
and are covered by a scarlet aril. 


is abortifacient (Modi, 
bitter, laxative, emetic and ,tonic. 
as stimulant and diaphoretic i -od fron 
gout and various fevers. The oil obtained Ti 
the seeds is said to be deep reddis 
to become thick and honey-like on 
possesses medicinal properties similar 
the seeds. It is used in the Shan States g 
for adulterating sesamum oil and as 

ant (Rodgers, 92). } 
yields a black empyreumatic oll stimulant P 


RA 3 W 
asit is called, which has powerfui few Pigi ; 


perties. Its action is followed in stion 
free diaphoresis unattended by exhau 
& Basu, I, 576). 

The crushed seeds, on extrac wo 
leum ether, yield a brownish yello pe folo" 
with an unpleasant taste and with 


ju | 
an 1 sect! $ 


Distillation of Son 
; oleum Nee} 


; etit 
tion w ng E 


TERR 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


CELOSIA 


Fig. 51—Celastrus paniculatus 
Physical constants: sp. gr.o,2°°, 09586; 80", 
14747; sap. val, 239-2; acid val., 44-4; iod. val. 
(Hanus), 102-9; acet. val., 130-1; unsapon. matter, 
5:1% (Kumaraswamy & Manjunath, J. Indian 
chem, Soc, 1936, 13, 353). The constituent fatty 
i formic, 6-0; acetic, 1:8; benzoic, 2-0; 
‘6 A 20-1; stearic, 3-9; oleic, 15-3; linoleic, 
the ae linolenic, 12-1%. The seed fat, as also 
y 10% an fat, are unusual in containing near- 
Not as N ) of formic, acetic and benzoic acids, 
tomplex. yeerides, but in combination with a 
; -soluble polyhydrie and probably 
Pe Abstr., 1939, 33, 1975; 


n Orange- 


extraction of the fl 


1S 
whi Contains 6-46% 


on 


red, semi-solid fat (30%) is obtained 


eshy arils with petroleum. 
unsaponifiable matter from 
Ur, ac tosterol, a CopH4g03, M.P., 
ĉoloured re en isolated. In addition, a highly 
(eohifiable pous Substance is present in the un- 
a EUS, Which has not been identified 

roc. Indian Acad. Sci., 1946, 24A, 
oids, celastrine, C 4Ha NO, , (m.p., 


nd paniculatine, which, has not 


been characterised, have been isolated from the 
seeds (Chem. Abstr., 1947, 41, 566). The stimu- 
lant action of celastrine is especially manifest in 
the brain and is not followed by a secondary 
depression (U.S.D., 1390). 


Celery—see Apium 
Celery, Water—see Ranunculus 


CELOSIA Linn. (Amaranthaceae) 

A genus of about 56 species of annual herbs, 
distributed throughout the tropical and temper- 
ate regions of Asia, Africa and America. 4 species 
are recorded in India, 


C. argentea Linn. QUAIL GRASS 

D.E.P., II, 240; Fl. Br. Ind., IV, 714; Kirt. & 
Basu, III, 2053, Pl. 786. 

Sans.—Vitunna; Hinpi—Sufaid murgha, sar- 
wari; BENG.—Swetmurga; Puns.—Sarwali, sil, 
sarpankha; Mar—Kurdu, kurada; Gus.—Lapadi, 
lambadi; TrEL.—Gurugu, panchechettu. 

An erect, glabrous annual, 1—3 ft, high, with 
spikes of feathered type, conical to long-oblong, 


ig. 52.—Celosia argentea 
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and of very varying form and habit. It is a com- 
mon weed in cultivated fields, hedges, river banks 
and open places throughout India and Ceylon, 
occasionally ascending up to 5,000 ft. in the 
Himalayas. ton 
The plant is used as a pot-herb in times of 
searcity. It is eaten by cattle. 
The seeds are considered efficacious in diar- 
rhoea. They are useful in blood diseases and 
mouth sores, for clearing the vision and for the 
diseases of the eye. 
C. cristata Linn. 


— var. cristata Voss syn. 


Cock’s COMB 
- DEP. II, 241; Fl. Br. Ind., IV, 715; Bailey, 
1947, I, 709. 

Sans.—Mayura-shikha; Hınnı—Lal murghka, 
kokan, pile murghka; Benc.—Lal murga, huldi- 
murga; Mar.—Mayurshikha, Gus.—Mora shikha; 
TrL.—Kodijuttutotakura. 

A showy plant, often cultivated for ornamental 
purposes in gardens or found as an escape in 
the plains and up to a height of 5,000 ft. on the 
Himalayas. Monstrous crested spikes are formed 
as a result of fasciation of the flowers. 

The plant is eaten as a pot-herb. It is said to 
yield a strong flexible fibre useful for ropes. 

A fatty oil, called celosia oil, is obtained from 
the seeds. The plant yields betanin, a nitrogen- 
containing anthocyanin (Wehmer, I, 299; suppl., 
44). 

The flowers are astringent and are used in diar- 
rhoea. The seeds are demulcent and useful in 
painful micturition, cough and dysentery. 


CELSIA Linn. (Scrophulariaceae) 

D.E.P., II, 241; Fl. Br. Ind., IV, 251. 

A genus of about 56 species, occurring in Africa, 
Asia and the Mediterranean region. C. corom- 
andeliana Vahl = Verbascum coromandelianum 
(Vahl) Kuntze (Sans.—Bhutakeshi: Hinpi— 
Gadartambaku; Mar.—Kolhala; Brenc.—Kuk- 
shima) is found throughout India and Ceylon. 
The juice of the leaves is sedative and astringent 
and is useful in diarrhoea and dysentery. The 
plant juice is prescribed in skin eruptions and 
fevers (Dymock, Warden & Hooper, III, 4). 


CELTIS Linn. (Ulmaceae) 
A genus of about 118 species of trees and shrubs 


distributed chiefly in the temperate and tropi- 


_ cal regions of the northern hemisphere. About 
= 5 species occur in India. , 
= C., australis Linn. 
Se P., II, 242; Fl. Br. Ind., V, 482. 
p—Khark, khirk, ku, roku, batkar; 
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Sinp—Tagha; KaSHMIR—Brimij 
TravE—Nettle wood. 
A medium-sized or fairly lar 5 

met with in the Salt Range, ae peciduous tell 

Khasi hills ascending to about 850 ys v 

also cultivated in the plains. ” ft. Iti 


The plant is not very exacting in soil 
T 


ments, and grows both on swampy and q equite, 
ground; on the latter its growth js Ta rocky 
eq, 


rate of growth is moderate, givin A 
girth increment of 0:-7—0:8 ma The pa! annua) 
and coppices well. ee Pollard 

The wood is yellowish white to i 
with dark irregular streaks, Justro iA Brey 
exposed, becoming dull with age. It ae first 
ately hard and heavy (sp. gr., 0-60- 0 
38—45 lb./c. ft.), tough, elastic and fibre An 
is easy to season, moderately durable and is 
to borer attack. It should be sawn soon ale 
felling, and can be worked to a dull surface i 
is used for making tool and whiphandles, T 
and spoons, sports goods, oars, sticks, ploughs 
and hay-forks, and for carving, carriage 
construction and building purposes (Pearson & 
Brown, II, 910; Trotter, 1944, 226). The calorific 
value of the wood is 4,739 cals., 8,529 Biu 
(Krishna & Ramaswami, Indian For. Bull, NS, 
No. 79, 1932, 14). It is reported to be suitable 
for making paper pulp (Burkill, I, 506). 

The leaves are used as fodder. Air-dry leaves 
contain: moisture, 12-0; protein, 14-0; ether exlt 
5:5; crude fibre, 11:9, N-free extr., 50-8; and ash, 
17:8% (Jt. Publ. imp. agric. Bur., No. 10, 1947, 18) 

The fruit is sweet and edible, and is te 
a remedy for amenorrhoea and colic (Kirt il 
Basu, III, 2294). The seeds yield a fatty 0 
(Wehmer, I, 235). 


C. cinnamomea Lindl. 

DEP., II, 243; Fl. Br. Ind., V, 482. 

Tam.—Pinari; Mau.—Putan; URTYA— 
bhara. 

CryLon—Gurenda, pudakarpan. 

An evergreen tree occurring 19 
Bengal, Central Provinces, sout 
and Burma. 

The wood has a foul odour re 
human ordure and the stench is pa 
lerable when the wood raspings 2 has peen!" | 
with water. The presence of skatole nath, Pate | 
ported (Krishnaswamy Manju 
Indian Sci. Congress, 1937, 24, 15% ish, My 

The timber is light brow? or Sah a) 
darker irregular stripes, hard, heavy yA 0 
c. ft.) and fairly durable. But for rafte: 
odour, it is suitable for boar eh 
(Lewis, 342). 
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d mixed with lemon juice 
Fels sepe ve Ceylon as a purifier of blood 
jg taken m iter skin eruptions, the body at the 
in ite an peing anointed with it (Kirt. & Basu, 
game time The wood is valued as a medicine for 
2295). Travancore (Bourdillon, 311). It is 
peadache 1? yulsions and other nervous disorders 
given for Ee into a wash with onions and 
in Java and X jp fevers (Burkill, I, 507). 


Roxb. syn. C. roxburghii Planch. 
£ E 944: Fl. Br. Ind., V, 482. 
om *) ? g TR ’ 7 
—Brumaj; TEL. Jabjabal; 
a Kan—Aduva; Mat.—Karukka. 
Agsam—Haktapatia. 
A fairly large tree fo 


Kumaon 
reel central India and eastern and western 


hats. The wood (wt, 38 lb./c. ft.) is greyish 
white, fairly hard, and useful for planking and 
canoes. It is also suitable for match boxes and 


splints (Rama Rao, 376). 


C. caucasica Willd. is a medium-sized tree of 
the Salt Range and north-western Himalayas, re- 
sembling C. australis in general characters, and 
finding similar uses. C. caucasica wood from 
Russia is reported to contain 7-90% uronic acids 
(Chem. Abstr., 1943, 37, 5109). 


C. wightii Planch. (TEL.—Kaka-mushti; Tam. 


Tam.—Ada, 


F aay, 
ig. 53.— Celtis tetrandra 


—Vakkanai; Kan—Gorukallu; Mau—Manalli; 
Sinu.—Maditella) is a small evergreen tree dis- 
tributed on the hills in south India, Andaman 
Islands and Ceylon. Its wood is used in the 
same way as that of C. cinnamomea. 

C. sinensis Pers. is a tree met with in Assam. 
Its leaves are said to be used as fodder (White, 
Agric. J. India, 1925, 20, 216). 


CENCHRUS Linn. (Gramineae) 

A tropical or sub-tropical genus including about 
35 species of which a few are important for 
fodder purposes. 


C. ciliaris Linn. syn. Pennisetum cenchroides 
Rich.; Pennisetum ciliare Link 

DEP., VI (1), 127; Fl. Br. Ind., VII, 88. 

Hinpi—Anjan, dhaman, baiba, kusa; Tam— 
Kollukattai; TeEL.—Kusa. 

A perennial tufted grass, 6—18 in. high, erect 
or decumbent, common in the plains of India, par- 
ticularly in sandy and dry regions. It is culti- 
vated in Punjab and south India for fodder. 
It stands cutting well, and resists drought. It 
produces a fair crop even when the rainfall is 
low, but gives high yields when the rain is plen- 
tiful and the soil is well drained. For raising a 
pasture, seeds are sown during the early rains at 
the rate of 16—20 lb. per acre. Manuring the 
field previous to sowing, helps in establishing a 
thick stand of grass. The pasture is ploughed 
after a shower at intervals of 3—5 years. A- 
total annual yield of 30,000—50,000 lb. of green 
fodder per acre in 3—4 cuttings, has been record- 
ed (Munro, Bull. Dep. Agric, Madras, No. 23, 
1931; Rau & Chandrasekharan, Indian Fmg, 1947, 
8, 121). In south India, the pastures are kept 
for long periods, from 5 to 40 years, and regular 
grazing is allowed from the third year onwards. 

The grass is considered, both in Punjab and in 
south India, to be the most nutritious among 


TABLE I —COMPOSITION OF ANJAN HAY* 
Digestibie nutrients (1b.) per 100 lb. 


dry material 
aa Nutritive 


ee Crude Carbo- Ether ratio 
protein hydrates extr. 

] 1.71 49.41 0.25 29.3 

ma 2101 47.54 0.43 4.2 

Hosur, Madras ® 11.17 47.56 0.32 =o 

i bdb 5.49 49.56 0.48 9.2 

>» o o 2.97 49.46 OE 16.8 


I.C. A. Ry No. 25, 1946, Appx. III. 


*S Misc. Bull.. : 
Sapi rime; © Tipe. 


a, young; b» P 
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Fig. 54.—Cenchrus ciliaris 


fodder grasses (Table 1). The grass can be fed 
en or turned into silage or made into hay. It 
id to increase the flow of milk in milch cattle 
part to them a sleek and glossy appearance 
adicative of well doing stock (Bor, Indian For. 
eC., . Bot., 1941, 2, 85; Munro, loc. cit). 
is a good sand binder. 
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C. barbatus Schum. (C. catharticus | 
setigerus Vahl (syn. C. biflorus RON Delite) g | 
nus Nees) and C. pennisetiformis qy, Monty i 
Steud. (syn. Pennisetum cenchro; ias Ochst, g l 
noides Hook. f.). C. barbatus ang c aN. ech i 
are common in the arid regions of +c etigeny 
India and Madras. The latter species h Orth-wes | 
as high as 11,400 lb. of green fodder 2 Vieldeg 
one cutting under rain-fed conditions 
Parthasarathy, Madras agric. J., 194 
C. pennisetiformis differs little from Ç 
and is considered to be a hybrid betw 
cuans and C. setigerus (Sampson, Kew 
Addl. Ser., XII, 1936, 40). 


een C, 
Bull, 


CENTAUREA Linn. (Compositae) 

D.E.F., II, 246; Fl. Br. Ind., ITI, 384, 

A genus of 900 species of herbs, mostly natives 
of the Mediterranean region, central Europe and 
western Asia. Out of about 6 species found in 
India, 3 are of medicinal importance. 

C. calcitrapa Linn. occurs in N. W. Indi 


OA ney NAA nN ee 


Punjab and Kashmir. It is also found in Mysore, ! 
The powdered roots of this species have long ; 
been considered to cure fistula and gravel, and t 
the powdered seeds are administered along with a 
wine as a remedy for stone (Caius, J. Bombay 5 
nat. Hist. Soc., 1940, 41, 635). The flowers of r 
C. cyanus Linn., a species occurring in N.W. c 
India, are considered to be tonic, emnienagogue i 
and stimulant (Wren, 107). The florets are mildly | ( 
astringent. A preparation obtained from them fy. 
was in repute for weak eyes and was known in 
France under the name, Eau de Casse-lunettes. r 
The roots of C. behen Linn., a Persian speci 2 
are largely imported for use in the indigenti a 
systems of medicine. They are credited Ta E 
fattening and aphrodisiacal properties, an dice 4 
also used in calculus affections and all | k 
(Dymock, Warden & Hooper, II, 303). The à 
cinal properties are probably due to the y HE i 
of a bitter crystalline unsaturated lacto ‘ae hs 
nin, C 4H,0;, m.p., 79—80° Ce ey ‘0 
Proc. Indian Acad. Sci., 1944, 19A, 102) W 
In 
CENTELLA Linn. (Umbelliferae) habit" | mi 
A genus of about 33 species of herb? itch | as 
tropical and sub-tropical. regions. gicinal me th 
widely distributed in India, is of me a 
portance. ae asiat | ix 
C. asiatica (Linn.) Urban syn. Hydroco f ti 
Linn. INDIAN PENNYWORT 669: fr 
DEP., IV, 311; Fl. Br. Ind., I Aarthi | 
Sans.—Mandukaparni; ARAB: yhulakh 


hindi; Hmpr—Brahma-mandukt, 
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~Mar.—Karinga, kariwana; 


—Thol-khur; taku; Tam.—Vallarei; SINH. 


Brahmi, saraswa 


ingot perennial, faintly aromatic herb 
JENS N hout India and Ceylon up to an 


rou 
Eor ft. The leaves are orbiculo- 


0:5—1:5 inches in diam., with short 


reniform, 
sel plant enjoys considerable reputation in 

ian systems of medicine as diuretic, alterative 
Baie (Kirt. & Basu, II, 1194). An infusion 
A the plant is used in India and Madagascar in 
‘tc treatment of leprosy and is known to amelio- 
r the symptoms of the disease and to improve 
e general health of the patient. The leaves are 
commonly employed, but the use of the whole 
lant is recommended. The usual dose for oral 
administration is 5—10 grains of the plant pow- 
der, thrice daily. In larger doses, the drug is a 
stupefying a a giddiness and 
sometimes coma adkarni, 3). 

From the alcoholic extract of the herb an essen- 
tial oil, green in colour and possessing the strong 
odour of the original herb, a fatty oil, sitosterol, 
tannin and a resinous substance have been ob- 
tained. The fatty oil consists of the glycerides 
of oleic, linolic, linolenic, lignoceric, palmitic and 
ip acids (Wali & Katti, Proc. Indian Acad. 
ae 5A, 109). An alkaloid, hydrocotylin, 
2 Bat m.p., 210-12° (decom.) has been 

Oated from the dried plant in 0:0016% yield 


ae & Lamsal, Quart. J. Pharm., 1947, 20, 


A bitter Principle, vellarine, pectic acid and a 


resin are present in th l 
ly e leaves and roots of the 
see av chmer, Il, 871). The plant also contains 
100 acid in a concentration of 13:8 mg. per 

Se Abstr., 1941, 35, 2293) 
o iaticosi Reena. 

bh, 14° (atop noises m.p., 230-33° (decom) 
nm, roma ol), has been isolated in crystalline 
Pecimens of C. asiatica grown in 
7 iemucece 1S a rhamnose-glucose 
(0,5 Hi, 0; ) ag triterpene acid, asiatic acid, 
OXidizeq form’ 4 als been Suggested that an 
Water may of asiaticoside readily soluble in 
g points seat in the fresh plant. Melt- 
Physical be heal Totations and chemical and 
the tie0side E of different derivatives of 
tes, iterpene Eat similarity with those of 
: F o Naia GER B-amyrin group (Boi- 
the dry p » 163, 258, 259). Examina- 
aaa, nt material obtained from Cey- 
i =, Srat Similar, though not iden- 
ftiter € dried 3 glycoside could be isolated 
Peng ids he ens but three amorphous 
ve been obtained in a pure 


CENTELLA 


Fig. 55.—Centella asiatica 


The major component of the triter- 
pene mixture is centoic acid ©3,H,,0,; [e]p, 
+ 44° (alcohol). Of the other two, centellic acid, 
C3>H,O, has a specific rotation of +36°(alcohol), 
and the third unnamed acid, (C,)H;,0;, occur- 
ring in minute quantities, has a specific rotation 
of +38° (alcohol). The last compound is iso- 
meric, but not identical with asiatic acid, and 
all the three acids possess properties closely 
analagous to those of the latter (Bhattacharyya 
& Lythgoe, Nature, 1949, 163, 259). Examina- 
tion of the fresh material from Ceylon shows 
that it contains a pale yellow, gum-like glyco- 
side, centelloside, which on hydrolysis yields 
centellic acid, glucose and fructose in the pro- 
portion 1:10:2 (mol.). The sugar-free triterpene 
acids obtained from the dry plant material pro- 
bably originate as a result of enzyme action on 
one or more sugar derivatives present in the 
fresh plant (Lythgoe & Trippett, Nature, 1949, 
163, 260). aah 
Asiaticoside has been shown to be active in the 
treatment of leprosy. It probably acts by dissolv- 
ing the waxy covering of B. leprae; the bacillus 
thus becomes fragile and may easily be. des- 
troyed by the tissues or by some other drug. The 
results of injections of the solution prepared by 
Boiteau are reported as being remarkable. Leprosy 
nodules are broken down, diffuse infiltrations 
disappear, perforating ulcers and lesions on the 
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condition. 
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eal and, most remarkable of all, eye 
ee = rapidly cured if treatment is given 
before the posterior chamber of the eye is involv- 
ed. Asiaticoside, and oxy-asiaticoside which is 
prepared by permanganate oxidation of asiatico- 
side, have been employed in the treatment of cer- 
tain types of tuberculosis (Nature, 1945, 155, 
601; Amer. J. Pharm., 1949, 121, 434). 

C. asiatica is reported to be a useful cover crop 
in tea and rubber plantations in Ceylon, although 
opinion on this point is not unanimous (A Manual 
of Green Manuring, 82, 90). It is also reported 
to possess insecticidal properties (Chem. Abstr., 
1947, 41, 2202). 


CENTIPEDA Lour. (Compositae) _ ; ie 
A genus of about 5 species of herbs inhabiting 
Chile, Madagascar, tropical Asia and Australia. 


C. minima (Linn.) A. Br. & Aschers. syn. C. 
orbicularis Lour. 

D.E.P., II, 246; Fl. Br. Ind., III, 317. 

Sans.—Chikkani, chhikika; ARraB.—Afkar; 
Hinpi—Nakk-chikni, nagdowana, pachittie; BENG. 
—Mechitta; Mar.—Nakashikani. 

A perennial herb occurring in damp places 
throughout the plains of India and Ceylon. The 
powdered leaves and the minute seeds induce 
sneezing and a snuff made from them is used 


for colds in the head. A thick paste of the boiled 


herb is applied to the cheeks to cure toothache 
(Caius, J. Bombay nat. Hist. Soc., 1940, 41, 636). 
An infusion of the plant is said to be useful in 
ophthalmia (Nadkarni, 188). The seeds are consi- 
dered to be vermifuge. 

The plant contains an alkaloid, a glycoside, 
traces of saponin, an essential oil and the bitter 
acidic principle, myriogynin (Vyas & Sinha, 
Indian med. Gaz., 1930, 65, 75; Wehmer, II, 1253). 


CENTOTHECA Desv. (Gramineae) 
FL Br. Ind., VII, 331. 
A genus of about 5 species of tall perennial 


grasses distributed in tropical Asia, Africa and 


Australia. C. lappacea Desv. occurs in Sikkim 
Himalayas, Khasi hills, Central India, Anda- 
man Islands and Ceylon. It has a woody 
root stock and an erect stem, 1—3 ft. high, and 
is agood fodder grass (Burkill, I, 508). 

TRANTHERA R. Br. (Scrophularia 

. Br. Ind., IV, 300. p ae 
us of about 8 species of annual, rigid 
herbs distributed in India, Malaya and 


¥ 
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Australia. C. indica (Linn) G 


yrocumbens Benth., occurs in th e Syn, A 
fa and in Ceylon. It is reported pen Peng oler 
fevers and as an external applicatio © Used jy v 
eyes (Macmillan, 365). n for so j 
CENTRATHERUM Cass. (Compositae) GEN 

A genus of 20 species of herbs, distrib A 
Asia, America and Australia. 9 species uted į dimil 
sent in India, of which C. anthelminticnn 3 whic 
medicinal value. M is of ans 

iria 
C. anthelminticum Kuntze syn. Vernoni an 
mintica Willd. { noma antha, o 

D.E.P., VI (4), 229; Fl. Br. Ind., III, 236 Legt 

Sans.—Somaraji; | H1np1—Somraj, buckshi Mala 
Benc.—Somraj, kali-ziri; Mar.—Kalenjiri: in coco: 
Kalijiri; Tam.—Kattu-shiragam; TEL—Adayj ports 
jilakara; Kan.—Kadu-jirage; MaL.—Kattu-jirg Le 
kam. 

A tall robust annual, distributed throughout m 
India. The achenes (fruits) are about l in etal 
long, 10-ribbed and pubescent. They are credit | mak 
ed with anthelmintic properties and are effective | rub 
against thread worms even if their administration | sider 
is not followed by a purgative (Majumdar, Indian | crop: 
J. Pharm., 1943, 5, 61). They are not effective | quici 
against hookworms (Indian J. med. Res., 19%, A 
11, 366). nee 

The active anthelmintic principle of the achen | Cent 
has been isolated in 1% yield as a yellow, amor- 
phous, bitter resin acid, which, in doses of 3-10 | CEP) 
grains, has a weak vermifugal action against asea: l 
ris and a decided action against oxyuris. E an 
combined with calomel and followed by me fs 
um sulphate, the vermifugal action 1s consi k k a f 
ly enhanced. The diuretic as well as thee u 
septic and stimulant effect of the achenes E C. ip 
skin, described in indigenous medical Hteo Peca 
are probably due to the small quantities X por D] 
of an essential oil and resins. The ete Indian a 
ever, are not very marked {Chopra et al, Ae 
J. med. Res., 1934, 22, 183). g oil ba | a 

The achenes contain a non-bitter, fx. a a 
ing the following characteristics :[e]o" "ids, fe | ous 
acetyl val., 135-1. The mixed any valle 118 | roots 
from non-saponifiables, have an acety, f pyd theg 
and [eh —7-2°. They contain ag Oa My, 
straight chain acid (c. 60%) belongs from m l Sver 
ricinoleic acid series. The acid dife ayati the y 
noleic acid in being laevorotatory 16, 419) m ; qn 
Mallya, J. Indian chem. Soc., 1939, =>: terol? | 0s 

3 ; . assicas : abl? fto 
unsaponifiable matter contains br Jliz m 


i -C ins: | 
masterol and a low-melting, 20? oil co tai j t 


sterol (Majumdar, loc. cit.). 
resin, 2; myristic, 7-4; palmitic, 
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-= 9-6; and vernolic acid, 62:-4%. 
i methy 


1 vernolate gives azelaic 
cid (Chem. Abstr., 1946, 


; Leguminosae) 

enito Ba genus of slender 

ing about 45 species, of 

Benth. and C. pubes- 

dinto tropical Asia for 

rcover crop in plantations 

Addl. Ser., XII, 1936, 40). 

(Sampsa fhe ried in India (Use of 
ho 

E Pla 


are grown Sa 
re til palm estates. C. plumieri is re- 
co 


‘eld about 16 tons of green manure per 
priedo I acres) in Java (Use of Leguminous 
Plants, loc. cit.), while C. pubescens gives even 
better yields under Malayan conditions (Burkill, I, 
509). In combination with Calopogonium mucu- 
noides or Pueraria javanica Benth., C. pubescens 
makes an ideal cover crop for new clearings in 
rubber, coconut and oil palm estates. It is con- 
sidered to be the best among leguminous cover 
crops for coffee in Mysore, as it not only grows 
quickly and covers the ground like a carpet, but 
also lives on from year to year, thus, obviating the 
need for resowing (Yegna Narayan Aiyer, 406). 


Century plant—see Agave 


CEPHAELIS Sw. (Rubiaceae) 
A genus of about 240 species of herbs and 


shrubs distri ee: Wee. au : 
aa meee buted in the tropics, chiefly in South 


erab: | the soure pae aunk, a native of Brazil and Fig. 56.—Cephaelis ipecacuanha 

aA ena e OL the well-known d i 5 i 
i LS India. Te prea Malaya; Cartagena, Nicaragua and Panama varie- 
a ties, obtained from C. acuminata Karst., come 


C figa 
8 Renan (Brot.) A. Rich. syn. Psychotria chiefly from Central America. The best commer 
0270 @ Stokes Ipecac, IPECACUANHA cial drug comes from Matto Grosso in Brazil and is 


EP. ; : z 
ets Fl. Br. Ind, III, 178. collected from wild plants. In Minas, collections 


ow : f 
; a slender ap Seng shrub about 1 ft. high-with are made from cultivated plants. Two strains 


eae ating horizontally spreadi i nha exist at present in Brazil, one 
ly spreading of C. ipecacuanha exis p 
et an ne latter which are smeoth, of which appears to be the source of the cas 
nig tation a aa when young, develop, on mercial Matto Grosso drug and the other of the 
I| 18 Closely’ planes; brownish bark with numer- Johore drug (Melville, Pharm. J.. 1948, 161, sm) 
as annul no transverse furrows giving the The plant is unusually slow-growing and c 5 
o M80 c ated appearance, These constitute vation outside Brazil has not been uniformly 
y y terce, successful. It has been grown on a commercial 


rains of į 1 exterit,. in 
a Commercie] lþecac apparently exist and scale only in Malaya and, to a small extent, 


Varieties are distinguished, Burma and India. It is cultivated in Mungpoo 
uaa among them being known by (Darjeeling district) as a subsidiary eae 
as ana country of origin. Rio; Matto cinchona plantations and on the Ni T 
DA anaos varieties, all come near Kollar. At the Rungbee cine oe pe 
Bu an and Johore ipecac are in Sikkim about 60,000 plants Sen n, Sci. & 

rma and the Redenaticnucn fully raised (Biswas & Sampathkumara , oa 


H 
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CEPHAELIS 

Cult., 1948-49, 14, 160). Jorhat and Srimargal in 
Assam, Sinduhans and J alpaiguri in West Bengal 
and Bilaspur in Orissa are considered to be suit- 
able localities for its cultivation (Chopra et al., 
J. sci. industr. Res., 1948, 7, 531). 

The plant thrives best in forest areas on sandy 
loams rich in humus, potash, magnesia and lime. 
A minimum rainfall of 90 in. well distributed 
throughout the year, a temperature not lower 
than 50°F. or higher than 100°F. and shaded situa- 
tions are essential for successful cultivation. 
Temperature fluctuations should be narrow and 
the soil should be well drained. The plant is 
sensitive to frost (Mitra & Chakrabarty, J. 
Pharm., 1949, 1, 396). 

Propagation is by stem or root cuttings planted 
about a foot apart each way, preferably on raised 
beds affording good drainage. Seed propagation 
also is possible but growth is slow (Ashby, Bull. 
imp. Inst., Lond., 1941, 39, 106). Roots are har- 
vested when the plants are about 23 years old 
when the alkaloid content exceeds 2% (Table 1). 
The plants may be dug up at any time of the 
year and the roots washed and dried in shade. 
Roots from Rio are reddish brown to dark brown 
in colour, somewhat tortuous and seldom exceed 
15 cm. in length and 6 mm. in thickness. The 
product from Minas is similar, but has a lower 
alkaloid content. Johore specimens are dark and 
are available in short straight lengths (Thorpe, 
VII, 26). Roots from plants grown in India are 
mostly curved and slightly tortuous. A healthy 
plant yields 6—8 good roots. The average annual 
yield per acre is about 600 lb. (Chopra et al., loc. 
cit.). The present production of ipecac roots in 
India is about 1,500 lb. per annum. 


Ipecac is an important drug being at once an 
emetic, a diaphoretic, one of the most convenient 
of the known expectorants and an excellent 
remedy for the treatment of amoebic dysentery. 


A dose smaller than 0:03 g. of the dry drug is internally, emetine prod 


TABLE 1* 

Ar ay i zonl, Total | 

. O alkaloi alkaloids Non-phenolic Acid r 

o 

E a a 

i 9 oP ) % of total % % 2 0s 

I 3-50 1-45 1:42 81:3 ierg 0:22 2580 NY 
2 13-28 1°70 1-70 71:2 121 050 2-00 “oe 
38 22-46 2°33 2°24 60°1 1:40 0:86 2:25 od i 
4 22-20 214 * 2-12 56-6 Veal 0-90 1:68 a 

6 16-35 2°45 pen 53-1 $ <b 
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* Guha & Mukerji, Sci, d Cult., 1945-46, 11, 204 ; Ball & Dutta, ibid., 1946-47, 12, 200. 
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stimulant to the stomach exciting 

facilitating digestion. When administ. Ctite a 

doses (0:03—0-12 g.) it is nauseatin eredi A i 

and expectorant. It acts as an eign Giaphore 

is increased to 1—2 g. It is used ae the do 

syrup, powder, tinctures and lozenges © form v 
Five major alkaloids have been ise 


the drug. Of them emetine and oe ftom 
the more important. The commercial N ate 
Ue 


the drug depends on its total alkaloids and q 
tine contents. According to B.P., the drus a 
not contain less than 2% alkaloids (Cte Should 
emetine) of which at least 55% should led 
phenolic. The ash content of the drug fe 
not exceed 5% of which not more than 2% i 
be acid insoluble. According to USP, hee 
tions, the drug should not contain less than a 
ether-soluble alkaloids and not more than Pa 
stems and 2% other foreign matter. Roots i 
Indian ipecac 3—4 years old, grown at Mungpm 
(Table 1) conform to the specifications laid down 
in B.P. and U.S.P. 

The principal constituent of the non-phenoli 
fraction of the total alkaloids is emetine. Cepha. 
line is a phenolic alkaloid, too toxic for use, ani 
is usually converted into emetine by methylation 
of the phenolic hydroxyl group. 

Besides emetine and cephaeline 
small amounts of psychotrine (Cogs 0.N 
o-methyl psychotrine ( Cop Ha604Na ) emetin 
( On HaON2) and traces of ipecamime a 
hydroipecamine have been isolated. These, ot 
ever, play a relatively unimportant part in ai 
of the therapeutic effects of ipecac. “sf 

Emetine, [Cy 5H y0,N2 ; M-P- 74°; le», ng 
(chloroform)] is a white amorphous pow a i 
ringly soluble in water and readily 50 U0 
alcohol, chloroform and ether (Henry, z in the 
principal therapeutic use of emelizt mist 
treatment of amoebiasis. When â mn aliva 
uces copious S| 


(Cos H0 N] 
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CERATONIA 
a and vomiting. When . 
j followed Dy anl, it produces redness, 
to ski 


eruptions. It does not, 
an tissue when 


Tete | ning e. e subcutaneous 
Ugg ie aee (Cushny, 718). Emetine 
M of injected h “peutaneously or intramuscularly in 

is injected 5 grochloride in doses not exceeding 


ftm the form oe for a maximum period of 10 days. 
a i on the parasites present in the tissue 
ft} pacts omy action on encysted amoebae or į 
ouli an Fe present in the lumen a T pone y 
ela cole used successfully in the trea a o 
non P harziasis, guinea worms and oriental sore 
a (ae TE Tias, the roots contain choline, 
fica. a colourless glycoside (ipecacuanhin), a phytos- 
ne | terol (mP-, 160—62°) and a crystalline colouring 
1% | matter, erythrocephaleine (Thorpe, loc. cit.). The § 


ts of presence of several glycoside tannins, malic and 
p00, | citric acids, saponin, resin, fat and a large amount 
dom | of starch in the roots has been reported. 
The ash (2:0—2:8%) contains: K,O, 7:0—28:5; 
endie | Na,O, 20—27; CaO, 15-0—17-0; MgO, 10°0—14;0; 
phae- H ‘N—11-:0: | OH a ee . . Ri NE 5 
E O mir so) Wehmer, i rae mee” Fig. 57.—Cephalostachyum pergracile 
lation The chief adulterant of the drug is the aerial C. capitatum Munro (Nepat—Gobia, gopi; f 
stem of the plant. It can be distinguished from Assam—Silli) occurs in north-eastern Himalayas ; 
Oxy} the root by the longitudinal striations, by the and Assam. The stems are yellow, 12—30 ft. long, y 
ON | Presence of a distinct pith composed of cells with the internodes being about 24 ft. in length and F 


amine | lignifed walls and by the surface scars. The 1—14 inches in diam. They are used for cons- 4 


ani | mug is often substituted by stems and roots of tructional work and for bows and arrows. The a 
no ee scabra Linn., Cryptocoryne spiralis leaves are used as fodder and the grains as an P| 
n aly She Psychotria emetica Linn., Manettia ignita article of food in times of scarcity, A 

4 pene vont hus ipecacuanha Vent., Asclepias C. pergracile Munro (Assam—Latang, madang): 4 
A DC ca Linn, Anodendron paniculatum an arborescent, tufted bamboo occurring in the | 
rT e ee irons gigantea R. Br. and others. forests of Chota Nagpur, Assam and Burma, is 


j e po 3 ; 
a aed drug is often adulterated with important as a source of paper pulp (Wlth India, 


n the he produ ti ; I, 148). The stems are 30—40 ft. long, and the 
2 i| Rout 1500 i lon of ipecac roots in India is internodes 1—14 ft. in length and 2—3 inches in E 
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b Sees wees 
wy | Metin >» Per annum, yielding 10—19 lb. diam. They are used as fishing rods. 
lve | Ysentery aa nt to treat 25,000 one of amoebic 
"1 line is estimat diy nual requirment of eme- CERATONIA Linn. (Leguminosae) | 

| © 172000 1 ea to be 2,150 lb., obtainable from A monotypic genus of trees represented by C. 

e odred-folq a root. This would involve a siliqua, a native of Mediterranean and southern | 
al E ipecac, Ten of the present cultiva- Europe. It was introduced into India and has : | 
y suita that t ere S believed by competent autho- become naturalised in the Punjab and a few other É 

E. able for A are vast areas in the country regions. 4 
ot | pements in cultivation of ipecac to meet the C. siliqua Linn. Caros TREE, Locust BEAN a 
o t Tugs & Pharm ull (Rep. Panel, Fine Chemicals, D.E.P., II, 254. Ai 
oá | Op » BEET 16) Aras--Khirnub, nubti; Punsas—Kharnub. | f 
od i prALosrag A deciduous tree 15—40 ft. high, sometimes Í 
ae ae I, 252, XUM Munro (Gramineae) cultivated for shade and for its edible pods. Dry, Py 

| but snus of ah l. Br, Ind., VII, 411. stony or calcareous soil is suitable for its growth. 

Eed in about 17 : : ann M T hick, 4—12 in. long, containing | 
~| w% Mag the ndomana eS of bamboos distri- The fruits a he pete aa bedde E cee 

an i irori shin 
eee ean oo PRU ae Pr 520 year old tree yields 5—6 cwt. | 
j 
| 
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© 150 and extracted with 
boiling water. The clear filtrate is evaporated and 


ginous taste. 
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CERATONIA 
of fruits. The fruits are pan Die as forage and 
are used in patent cattle foods. 

The pods a rich in sugar while the seeds are 
rich in proteins. The pods contain: water, 3-70— 
24-70; protein, 2-:07—7-18; fat, 1-22—4-02; N-free 
extract, 24-48—48-36; reducing sugars, 3-00— 
20-54; sucrose, 7-02—43-62; fibre, 3-14—15-31; and 
ash, 1-75—3-87% (Winton & Winton, II, 675). 
The sugar can be extracted from the pods by 
alcohol and the molasses obtained as a by- 
product can be fermented to give ethyl alcohol 
(Chem. Abstr., 1928, 22, 2285; 1936, 30, 6974). 

The seeds are used as cattle feed. They 
should be ground to powder before feeding them 
to cattle, as they are hard and difficult to masti- 
cate. The seed flour is highly nutritious. Several 


bakeries in America make bread containing 257% 


carob flour (Hill, 363). Roasted seeds are used as a 
substitute for coffee. The seeds contain: water, 
8-89—13-63; protein, 14-44—19-69; fat, 1-83—3:06; 
N-free extract, 55-66—62-54; fibre, 6-90—8-34, and 
ash, 2-32—3-60% (Winton & Winton, loc. cit.). 
The seeds contain vitamins A, D, E and traces of 
B,(Chem. Abstr., 1947, 41, 230; 1938, 32, 2180). 
Carob bean contains an enzyme which acts on 
urea forming ammonium carbamate. This enzy- 
me has been designated semi-urease as it per- 
forms only half the function of urease (Winton 
& Winton, 676). 

The seeds yield a fatty oil with the following 
characteristics: sp. gr. 155°, 0-951; sap. val., 
198—205-5; iod. val., 98-5—99-1; and unsapon. 
matter, 286% (William, Analyst, 1928, 53, 411). 

A gum, commonly known as Carob gum or 
Tragasol, is obtained from the seeds. It is esti- 
mated that 1,000 lb. of pods yield 100 lb. of 


seeds from which 35 lb. of gum can be obtained ` 


(Mantell, 123). Carob gum. consists of the horny 
greyish white endosperms separated from the 
seeds by special machinery. It consists of oval, 
concavo-convex, or plano-convex pieces, about 
6—8 mm. long, 5—6 mm. wide, and 1 mm. thick 
translucent-white, opaque at the edge, hard 
and horny, difficult to break and having a short 
fracture. It is odourless and has a mucila- 
To prepare the powder, the 
endosperm of the seed is roasted to a golden 
brown colour at a temperature not exceeding 
20 times its weight of 


he dried residue powdered. The powder is inso- 
ble in alcohol, but swells in water to form 
a viscous mass which gives no blue colouration 
odine (distinction from tragacanth) and no 
tion with a solution of ruthenium red 
‘ion from sterculia gum) (Wallis, 410). 


. 


ah ae 
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Carob gum finds use in sizin 
and other yarns; finishing, printin 


ayon 
filling of fabrics; as a retarder Be and $ 


an agent for facilitating hydration tanning 
beating of pulps and improving the uri 
of paper in the paper industry; mee 
for colour pastes in calico printing: ag 

ingredient for edible sauces; as a fi aan a bo Ving 
for dog biscuits and chewing tobac oga agent 
pill excipient. It is also used in vario n as a 
tic preparations. American imports of ce 
are mostly for the purpose of flavourin OD bea 

(Hill, 362; U.S.D., 1471). & tobac 

The pods find use in medicine in the 
of coughs. Seed husk has astringent properti 
(Kirt. & Basu, II, 885). A concentrate of 3 jes 
bean extract (1-44 g./c.c.) has been sige 
a sweetening agent for pharmaceutical reat 
tions (Chem. & Drug., 1949, 151, 54). 

The wood is hard and heavy and is used for 
cabinet work. It is the source of Algarrobin, a 
natural dye used in Argentine for dyeing textile 
fabrics to which it imparts a light brown colour 
varied shades can be obtained through mordant- 
ing. Algarrobin can be employed also asa 
mordant for coal tar colours (Thorpe, I, 201). 


treatment 


CERATOPHYLLUM Linn. 

Fl. Br. Ind., V, 639. 

A genus of 8 species of small aquatic herbs. 
C. demersum Linn., distributed all over India, i$ 
oleaginous, bitter and fragrant. The genus 5 
therapeutically inert (Kirt. & Basu, III, 2371). 


(Ceratophyllaceae) 


CERATOPTERIS Brongn. (Ceratopteridacet?) 
Burkill, I, 513. ing in 
A small genus of succulent ferns gaani 

tropical and sub-tropical zones. C. ah ae 

Brongn. is found growing in tanks, rice fields a! 

swampy places in India, Ceylon an green 

sula. It is ploughed in as part of the aa 
manure in rice fields. The fronds are "tice in 
vegetable. They are also used as Poi) 
skin complaints (Gdns’ Bull., 1930, 6, d stypti 
plant is used in China as a tonic ap 

(Caius, J. Bombay nat. Hist. Soc. 1939, 


CERBERA Linn. (Apocynaceae) dashi 
A genus of about 10 species of trees a 
found on the shores of the Indian Oce 


Malaysia to Pacific Islands and tropica f 


poc? 
C. manghas Linn.* (C odollam Gaara 
D.E.P., II, 256; Fl. Br. Ind., II, 63% 


eee an by way 
*While ©. odollam Gaertn. is regarded n 


) Cotton ; 


d Malay pen | 


38, 359). 
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dhakur; Mar.—Sukanu; Tam.— 
kottuma; Mat.—Utalam, 


a abur, y 
BENG: D kattaral, 
godal, g; Kan.—Cande, monde. 


Gon-kondury; Burma—Ka-lwah. 
ae maritime tree or shrub with 

n evergte non in the tidal forests of India, 
milky eon and the Andamans. Its fruit is 
Burma, ATA arOUS: it contains two flattened seeds. 
ovoid an d haal is toxic, and when eaten, 
The see olent vomiting, purging and collapse. 


i ; 
produces, Mis are attributed to the presence in 
o ra of glycoside principles among which 


+, has been studied in some detail. 
int is a crystalline solid, CooH 40g, m.p., 
iol", [ap _—74-8°. On hydrolysis it yields 
glucose and cerberetin (Thorpe, II, 481). It is 
sparingly soluble in water (sol., 1 in 5,000). The 
solution is non-irritating to the skin, conjunctiva 
and subcutaneous tissue, but produces vomiting, 
diarrhoea and even syncope in animals if given 
by subcutaneous injection. 

Pharmacologically cerberin is a potent drug. Its 
main effect is cardiovascular, and it has a partial 
resemblance to the digitalis group of drugs. 
When cerberin is administered intravenously or 
orally it controls auricular fibrillation more 
rapidly than digitalis. The dose is, hypodermi- 
ite 0:6 mg. (approx. 1/100 grain); by mouth 
a a (approx 1/60—1/30 grain) (U.S.D., 
meen, p i plain muscle it acts as a definite 
ae ae yeh regard to its tone and peris- 
mare eee ents. Its ‘action _on the intestinal 
E erti oly justifies its empirical use as 

. ehaves as a parasympathomime- 


tic poj 2 
142 30, 10) et al., Indian J. med. Res., 


cleats a contains a second poisonous bitter 
glyo CoOlin (Wehmer, II, 988). A third 
188.5°. pace coc © OH, Ox (m.p, 187-5°— 
has been re — 48"), less active than cerberin, 
The poison eo Ed (Chem. Abstr., 1942, 36, 499). 
Present in re glycoside, thevetin, is said to be 
ever, the aioe according to Wehmer, how- 
Contains “i y Juice of the leaves and bark 
Philipp, J. pep onous constituents (Quisumbing, 
ihe drie ea 47, 141; Wehmer, loc. cit.). 
Yellow Oil with ee contain 43-1% of a pale 
‘914 O n following constants: d5, 
a 19785 acid val., 0-35; sap. val., 


ym 
consider tp. On m 
taa that tha Ihas Lin 
pat tng g ae are distin, e there are some who 
wite aay cer, with atsubara, cerberin is a yellowish, amor- 
aak n alegre ia eet taste, soluble in water. Ithas 
thay O-cerbon c lution of sulotni Os-FH,0. On heating 
Rosg Us pou and oun uric acid it is converted to 
`» 1393), Ose, a sugar isomerio with 


Fig. 58.—Cerbera manghas 


191-1; unsapon. matter, 0-8%; iod. val, 73:8; 
Hehner val., 94-8. Itis a non-drying oil contain- 
ing the glycerides af palmitic (30%), stearic 
(9:9%), myristic, (0:4%), lignoceric (0-9%), oleic 
(42:4%) and linolic (16-4%) acids. The unsapo- 
nifiable matter contains 32-2% of a sterol, pro- 
bably sitosterol (Ghanekar & Ayyar, J. Indian 
Inst. Sci., 1927, 10A, 20). 

The bark and the latex of the leaves are emetic 
and purgative. The bark yields a fibre of minor 
importance. The green fruit is used as dog 
poison. The oil obtained from the seeds is said 
to be used in Burma as an illuminant and as a 
hair oil. It is, however, poisonous since a part of 
the cerberin goes into solution during extraction. 
The wood is soft, grey or white, and is useful for 
making charcoal (Burkill, I,-514). 


CEREUS Mill. (Cactaceae) 

Firminger, 506. 

A genus of about 190 species. Many of the 
species distributed in America and the West 
Indies are arborescent with spiny ribs; others are 
slender trailing or climbing cacti. A few species 
e.g, C. eriophorus Link & Otto, C. grandiflorus 
Mill, (Selenicereus grandiflorus Britton & Rose) 
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CEREUS 


; 
Eo 
; 
{ 


CEREUS = 
i and C. speciosissimus DC. have been introduced 
into Indian gardens. 

C. grandiflorus (NIGHT-BLOOMING CEREUS) ‘bears 
large, attractive, sweet-scented flowers, Ga in. 
diam., which open at night and wither before 
morning. The fresh young shoots of the plant 
form the drug Cereus used as a cardiac stimu- 
lant and as a partial substitute for digitalis. It 
has been used in cases of dropsy and various 
cardiac affections in the form of liquid extract or 
tincture. There is, however, no proof of its 
therapeutic value (B.P.C., 302). 


Eg CERIOPS Arn. (Rhizophoraceae) 

A small genus of about 5 species of trees or 
shrubs, found on tropical shores from East Africa 
to the Pacific. 


C. tagal (Perr.) C. B. Robins. syn. C. candolleana 
A . 


Tn. 

D.E.P., II, 261; C.P., 293; Fl. Br. Ind., II, 436. 
Benc.—Goran; TeL.—Gedera; Tam.—Pandi- 
- kutti. 

Sinp—Chauri, kirrari; Burma—Kabaing, mad- 
ama. 

A tree or shrub, occurring in the coastal forests 
of India, Burma, Ceylon, Andamans and Malaya. 

_ Various parts of the tree find use in the tanning 
industry. Analyses by Pilgrim of the different 
parts (dry material) gave the following values: 
leaves—tannin, 15-45, non-tans, 19-99%; twig bark 
—tannins, 25-89, non-tans, 9:87%; bole bark— 
tannins, 41-22, non-tans, 10-58%. The tannin con- 
i _ tent varies with the age and habitat of the plant. 

oy _ The leaves are suitable for direct application in 

ee the tanning industry and give a strong, supple, 
ig pinkish leather free from any crack of the grain. 

_ They can be used in. combination with the bole 

bark. Owing to the high non-tan content, they 
e unsuitable for the manufacture of tan extract. 
the twig bark is suitable for the preparation of 
_ concentrated extracts. But as it contains a rather 
h percentage of sodium chloride (total chlo- 
11% on dry weight), it can be used only 
in combination with bole bark extracts. The 
i bark is highly valued in the tanning in- 
try. Solid block extracts (concentrated down 
moisture) containing 67-64% tannin, and 
powder extract (concentrated down 
sture) containing 75-60% tannin have 
ed, and their suitability in tanning 
ed. The extract yields a hard 

r, capable of being turned into a 
inkish buff leather of good quality 

f Hopea odorata leaves. The 
eather is due to the develop- 
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ment of acidity in the tanning liquors „~ = 


tanning of the hides, or by adding a stale qui ara 
of alkaline phenate, the thickening effect tih ing 


eliminated. The resulting leather can he | No. 
stiffen, nor does the ugly brick-req coloy on 
(Pilgrim, Indian For. Rec., 1924, 19 roe vey i os 
objectionable red in the bark can BS tc 1). The | Jeat 
also by treatment with the leaf ed i 
Anogeissus latifolia (dhawa) (Badhwar Tact of 
Indian For. Leafl., No. 72, 1844, 7). et gl, | D 

The tannin in the bole bark extracts E (wt 
unstable, being quickly converted into an inate BL 


ble colouring matter which is precipitates | Toc: 
has been suggested that the bark might be a I 

useful.as a dye than as a tanning material (But CE 
imp. Inst, Lond., 1929, 2%, 470). The bai . 
extract has been used for toughening fishin | 

lines, fishing nets and sail cloth. The treatment and 
is stated to preserve them from decay (Burkill | 


I, 516; Pilgrim, loc. cit.). C.i 

A red cutch, Mancrove Cutcu, is obtained 
from the bark and the cortex, and is used as such, E 
or along with indigo for obtaining different i = 
shades of black, brown or purple. Mangrove | T 
cutch, however, has been supplanted to some | Gar 
extent by cheap aniline dyes (Pearson & Brown, whi 
I, 486). 

According to Kirtikar & Basu, (II, 1012) a a 
decoction of the bark is used to stop ae 


haemorrhage, and a decoction of the shootsa | q 
a substitute for quinine. The bark is also used 


as an ingredient of lotions for malignant ulcers | Ang 
(Gdn’s Bull., 1930, 6, 352). ? | fat, 
The wood of C. tagal is orange-red, without | s 


any sharp line of distinction between the n 
wood and the sapwood. The timber 1S heav, c 


(wt., 55—65 Ib./c. ft.), hard and durable, a Nil 
used in house building and for pit props’ mie | %0 
branches are used for the knees of boats. 9,212 Bott 
wood has a high calorific value (5,150 cals) ee 


B.t.u.) and is useful either for direct baie Rant lob 
or for conversion into charcoal (Krishan sa 14), | 
swami, Indian For. Bull., N.S., No. 79; 1324 | 


nm) 8 | CER 
C. roxburghiana Arn. (BENG.—B ara A e | M 
a shrub or a small tree found in the ti RE > 
of Sunderbans, east coast of India, Te Malay Eo 
Andamans, Ceylon and various parts ° ner 4 C | ond 
This species is used’ in the same ma? | a 
tagal. gp) and w i A 
The bark (tannin content, 20—37 a ortet E 
leaves (tannin content, 9—15%) art colou! p | ie 
tan-stuffs. The bark imparts 4 m rge ter a 
leather which can be avoided to a (termi, 
by blending it with myrobalans ul (Act 


chebula fruits) and the bark of 


Sollection, Haridwar 
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portions, or by decolouris- 

ta (Bull. Dep. Industr., Bengal, 

; Eeahwar et al., loc. cit.). A mix- 

d leaves can be used with advant- 

he mixture gives a better 

olour than the bark alee ne 
po aring the extract. A yie 

eee ae, 5; tannin, 73-96%) 

2 of the bark has been obtained 

Y Wig50, 4(8), 15). The wood is heavy 

"Te. ft, cal. val, 5,347 cals. 9,625 

is fuel (Krishna & Ramaswami, 


f park an 
tanning. 
lighter ¢ 


JA Linn. (Asclepiadacea) 

of about 200 species of upright or 
bs, distributed in tropical Asia, Africa 
About 40 species occur in India. 


(EROPEG. 

A genus, 
twining her 
and Malaya. 


C. bulbosa Roxb. 
DEP., II, 262; Fl. Br. Ind., IV, 67. 


Hm & Mar.—Khapparkadu; Kan.—Hallike; 
Te.—Palatige. 

Bomsay—Patala tumbari; Punsas—Galot. 

This species occurs in the Punjab, upper 
Gangetic plain and Deccan. The tuberous roots, 
which are bitter and edible, are considered to 
be tonic and digestive (Kirt. & Basu, III, 1636). 
The bitterness is removed by boiling. The leaves 
ate fleshy, acidic and edible. 

The bitter principle of the root is an alkaloid, 
eee soluble in ether, alcohol and water. 
Be, of the tubers gave: moisture, 5-25; 
3649: ee on gum, etc., 23-40; albuminoids, 
9.430 (Dy » 42-52; crude fibre, 12-64: and ash, 

ymock, Warden & Hooper, II, 457). 


C. nus; : 

i E Noen & Arn. distributed in the 
Occurring j maala hills, and Ç. tuberosa Roxb., 
Of the Tass ecean, bear edible tubers. Those 
be tonic s Which are bitter, are considered to 
t and digestive, They are also reported 


€ a cur 
Basu, I, i685, dysentery and diarrhoea (Kirt. & 


CEROxy 
LON 
Macmillan, jaa mb. & Bonpl. (Palmae) 


gen 
ed inthe of about 14 


mes Ga Species of palms distribut- 


Colombia and Ecuador. C. 
Bonpl., the Wax PALM of 
Wax which is deposited in 
trunk to the thickness of 
d in making tapers. There 


ai y is use 
4 Of this ; I 
y Hakala qumen plant having succeeded in 


Ourished in a sheltered spot 


Garg 
en, Ceylon (elevation, 5,500 ft). 


CHAMAECYPARIS 


C. niveum Hort. is grown as an ornamental plant 
(Firminger, 304). 


CESTRUM Linn. (Solanaceae) 

Bailey, 1947, I, 726; Firminger, 432. 

A genus of about 325 species of shrubs and 
small trees occurring in tropical America and 
grown in warm countries for the attractive and 
often fragrant flowers. C. aurantiacum Lindl., 


: the most ornamental of the genus, is common in 


India. C. purpureum Standl. syn. C. elegans 
Schlecht., is a hill shrub grown in Kodaikanal at 
a height of about 7,000 ft. The flowers are pro- 
duced in dense terminal cymes. The flowers of 
C. nocturnum Linn. (NicHt JESSAMINE) and of 
C. parqui L’ Herit. (WILLOW-LEAVED JESSAMINE) 
are fragrant at night. The leaves of the latter 
contain 0-8% of a bitter toxic alkaloid, parquine 
(m.p., 180—181°), resembling atropine and stry- 
chnine in activity. They contain also a glycoside 
and chlorogenic acid. The leaves of C. aurantia- 
cum and C. purpureum also contain chlorogenic 
acid (Wehmer, II, 1119; Chem. Abstr., 1948, 42, 
4648). 


CETRARIA Achar. 
D.E.P., II, 262. 
C. islandica Achar., IceLann Moss, is a native of 

Arctic and Antarctic zones, occurring in many 

European countries. According to Watt, Iceland 

moss is imported into India and sold in chemists’ 

shops. Recent inquiries, however, do not subs- 
tantiate this statement. The lichen is bitter, 
tonic, demulcent, nutritive and digestive. 


(Parmeliaceae) 


Ceylon oak—see Schleichera 


CHAETOCARPUS Thw. (Euphorbiaceae) 

D.EP., II, 262; Fl. Br. Ind. V, 460. 

A genus of about 12 species of tropical shrubs 
and trees, of which 3 occur in India. C. 
castanocarpus Thw. is a medium-sized tree met 
with in Bengal, Assam, Burma, Andaman Islands 
and Ceylon. Its wood is light red to reddish- 
brown in colour, close-grained, hard, heavy (wt. 
58 lb./c. ft.) and durable. Water-seasoning 1s 
said to improve its quality. It is used for posts, 
beams and joists. C. coriaceus Thw., found in 
Ceylon, yields an equally useful timber (Lewis, 


339). 
Chaff flower, Prickly—see Achyranthes 
Chailletia—see Dichapetalum 


AMAECYPARIS Spach. (Pinaceae) oe 
on genus of about 6 species of evergreen timbog f 
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es CHAMAECYPARIS 
í trees and shrubs distributed in North America, 
Japan and Formosa. C. lawsoniana is grown in 
‘Indian gardens, particularly on the hills, for orna- 
mental purposes. 


Cupressus 


C. lawsoniana (Murr.) Parl. syn. 
PORT 


lawsoniana Murr. Lawson CYPRESS, 
ORFORD CEDAR i 

Troup, III, 1163; Dallimore & Jackson, 229. 

A tree attaining in America a height of 175—200 
ft. and a girth of about 20 ft, with a narrow 
crown of drooping branches. It is very variable 
under cultivation, fastigiate, spreading, pendulous, 
dwarf, and coloured varieties being known; more 
often it assumes a columnar or broadly pyramidal 
shape. Among the varieties grown on the hills, 
var. gracilis pendula Hort. is well known for its 
graceful pendulous branches, and var. argentea 
(Gord.) Beissn. bears attractive silvery foliage. 


t; The tree is fairly accommodating to different 
kinds of soils and is frost-resistant. It is easily 
raised from seeds sown in boxes and kept under 
shade, or from cuttings. The young plants thriye 
best under shade, and are well suited for under- 
planting deciduous broad-leaved trees at suitable 
elevations. A spacing of 4—5 ft. each way for 
plantations, and of 2—3 ft. each way for hedges, 
is recommended. 


The wood is yellowish white with a glossy 

j satiny sheen, darkening on exposure. It is light 
(wt., 33 lb./c. ft.), close-grained with a lasting 

f spicy odour repellent to moths and insects. The 
i timber is fairly strong and durable in contact 


ET with soil. As it is oily and tough, the wood does 
: not take a smooth surface finish. It is suitable 
PORE for building purposes, interior fittings, boat- 


building, railway sleepers, furniture, fence posts, 
i pee end Eee hy for air-craft construction. 
is used for making battery separators 
1944, 195). ere woe 
The wood yields a fragrant essential oil (yield 
c. 10%) with the following characteristics: sp. 
gr., 0-8905; 8°, 1-4758; laln +39:6°; acid val., 
0-3; ester val., 32-8; and ester val. after acetyla- 
tion, 71-6. It contains: d-æ-pinene, up to 60; 
dipentene, 6—7; l-borneol, 11; and cadinene, 
= 6—7%. Formic and acetic acids, and formic and 
= capric acid esters are present (Wehmer, I, 54: 
Parry, I, 8). The oil has diuretic properties, 


‘The leaves yield c. 1% of an essential oil, sp. 

0:9308; [æ]p, +23°48’; n, 1-4884: acid val., 
er val., 61-6; and ester val. after acetyla- 
78-8. The oil contains laurinic aldehyde 
f loc. cit.). 


‘Tare 
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CHAMAEROPS Linn. (Palm 
Blatter, 44. (Palmae) 
A genus of 2 or 3 species includin 
Linn., the Dwarr Fan PALM or Ho Mimi 
highly variable species with fancies Pata 
indigenous to Europe and north Africa, £ 
is grown as an ornamental plant in Thai’ Mha 
fruit is astringent. The stem yields la. Th 
used for stuffing upholstery and in 
ture of carpets and sails. 
and elastic and can be used in th 
of flax cotton. 


the Many 


Chamomile, German—see Matricaria 
——, True or Roman—see Anthemis 


Champ 


Champa k- see Michelia 


CHAMPEREIA Griff. 
Burkill, I, 520. 
A genus of about 6 species of shrubs an 
small trees, distributed in the Indo-Malayan 
region. C. griffithii Hook. f. (syn. C. grifithiam 


(Opiliaceae) 


{ 


a Curleg fbr j 
The fibres are pe | 
© preparatio 


Planch.) is common in Burma, Malaya and Anta | 


man Islands. The fruits and leaves are edible, 
The leaves and rocts are used as poultice for 
ulcers. 


Chaplash—see Artocarpus 


Charas—see Cannabis 


Charcoal tree—see Trema 


CHASALIA Comm. (Rubiaceae) 
Fl. Br. Ind., III, 176. ust 
A small genus of shrubs distributed te 

out the tropics of the old world. The Bes 

chartacea Craib (C. curviflora Thw. ve ces It 

tria curviflora Wall.), found in hilly P 5 

many parts of India, are said to be pi 

(Chopra, 520). They are used in Malay root 

treatment of malaria and a decoction ° d also the 

may be given for coughs. The roots E for neat 
leaves are used in external applications 

ache, wounds and ulcers (Burkill, + 


Chatian 


=a tonia 
Chatiyan X oas 


e 
aktos 
Chaulmugra—see Hydnocarpus and Ta | 


Chayote see Sechium 


Chay root — see Oldenlandia 


dicind | 
in th 


| 
i 


whi 
beel 
diac 
stiti 
acti 
yiel 
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CHENOPODIUM 


(Cruciferae) 

r. Ind., I, 132. 
cjes of perennial herbs, 
en ; ira and Canary Islands and 
ound cniefiy in Mad = the Himalayas. C. cheiri 
pxtending A FLOWER), a native of southern 
jinn... sometimes cultivated in Indian gardens 

ow flowers. 

c. 0:06% of an essential oil 
ion and subsequent steam dis- 
extract. The oil is of a yellow 
hows a blue flourescence in alcoholic 
It has the following characteristics: 
1-001; acid val., 0-35; ester val., 20-0; 
sp. al, 20-35 (Parry, 1, 500). It has a disagree- 
ET oe but when highly diluted, the odour 
4 wean. From the leaves of the plant, 2 sub- 
aii, cheiranthin and cheirinine have been 
isolated. The former is a glycoside with 
digitalis-like action, cheirinine, is stated to 
resemble quinine in pharmacological action. 
Cheirolin (methyl a- thiocarbimidopropylsulphone, 
(,H,0.NS,, M-P- 47—48°), isolated from the 
seeds, is unique as a naturally occurring sulphone 
and is evidently derived from methionine. It 
appears to exist in the seeds as a glycoside. A 
highly active cardiac glycoside, cheirotoxin, 
which yields strophanthidin as aglycone has 
been isolated from the seeds. Another car- 
diac glycoside is present, as are other con-. 
stituents which do not possess cardiac 
activity (Thorpe, II, 527; U.S.D., 1395). The seeds 
yield 20% fixed oil (d15°, 0-9155;n, #0", 1-4718; acid 
ea sap. val., 176-4; ester val., 173-9; iod. val. 
3.9: T R.M. val., 0-50), containing: glycerol, 
erucid a a matter, 1-1; saturated acids, 4:9; 
and linoleni 40-6; oleic acid, 4-9; linolic acid, 247; 
fig, > Me acid, 19-4% (Chem. Abstr., 1930, 24, 


THUS Linn. 
jr, 265; FL B 
«of about 25 Spe 


The 

cs are considered cardiac and 

lant. The we and the dried petals are stimu- 

and stom Seeds are tonic, diuretic, expectorant, 
‘chic (Kirt, & Basu, I, 144). 


CHENOp 
ira eae Linn. (Chenopodiaceae) 
With a Us of more than 250 species of herbs 


Cosm ` ` x X . 
eur in ieee distribution. About 8 species 


Cal 
D bum Linn. 


LAMB’S QUARTERS 
n 293; Fl. Br. Ind., V, 3. 
> BENG.—Chandan betu, bethu- 
all pesca TEL.—Pappukura. 
ilq A ess herb occurring in many 
cultivated, throughout India 


> ni Bethu ¢ 
AM — 


up to an altitude of 14,000 ft. In the western 
Himalayas it is grown as pot-herb and a grain 
crop. Album, viride, and purpureum are com- 
mon varieties. 

The plant contains an ethereal oil, a substance 
resembling cholesterol, and ammonia and amines 
both in free and combined forms. Analysis of 
the seeds gave (on dry wt. basis), protein, 15-4— 
16-8; fat, 5-8—8-1; nitrogen-free extract, 47-7— 
50-0; crude fibre, 18-4—21-5; and ash, 4:8—7-0%. 
The fixed oil from the fruits has the following 
constants: d °°, 0-9353; n 20°, 1-4799; sap. val, 
153-6; acid val., 41-5; ester val., 112-2; iod. val., 
69-6; and thiocyanogen val., 52-46. It contains 
2:29% unsapon. matter, 2% linolenic acid, and 
traces of ascaridol. C. albwm contains carotene, 
7-1—9-3 mg./100 g. and vitamin C, 66—96 mg./ 
100 g. (Wehmer, I, 283; Winton & Winton, I, 325; 
Chem. Abstr., 1941, 35, 7650; 1945, 39, 1695). 

The growth of the plant is greatly stimulated 
by magnesium. The plant may serve as a field 
indicator for this element (Chem. Abstr., 1934, 
28, 7397). 


C. ambrosioides Linn. MEXICAN TEA 

D.E.P., II, 267; Fl. Br. Ind., V, 4. 

MaL.—Katu ayamoddakam. 

An erect, much-branched herb, 2—4 ft. high, 
with aromatic glandular hairs, occurring in 
Bengal, Sylhet and south India. The flowers are 
minute and are clustered in leafy spikes. The 
entire plant is aromatic with a camphoraceous 
odour. The fruits are somewhat globular, slightly 
compressed with a thin pericarp surrounding the 
seeds. The seeds are small (about 1/30 in. diam.), 
orbicular, brown, smooth and shining, and possess 
a bitter, pungent taste. A volatile oil of medi- 
cinal value is found in the glandular hairs, speci- 
ally of the pericarp of the fruit. 

The plant is closely related to, and has been 
used as a substitute for the American C. ambro- 
sioides var. anthelminticum Gray (C. anthelmin- 
ticum Linn.), the source of the commercial worm- 
seed oil. Typical forms of C. ambrosioides are not 
always distinguishable from var. anthelminticum 
because of natural intergrades. One distinguish- 
ing feature, however, is that the spikes are leafy 
in C. ambrosioides, and not so in var. anthelmin- 
ee Cultivation of C. ambrosioides var. anthelmin- 
ticum was undertaken some years ago at Mungpoo 
(Bengal), but was discontinued as it was not a 


rcial success. | è 
ee elmintic, and the volatile oil 


i th 3 
The plant 1s an ally employed in medi- 


; om it is gener é ; 
abtainei ta dose of the crude American drug is- 
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cine. 
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of CHENOPODIUM 


| 20—40 grains; but its use has been completely 
| superseded by the oil (dose, 3—15 minims). 
Official Chenopodium oil is obtained by the 
steam distillation of fresh or half dried, over- 
ground parts of the flowering and fruiting plants 

of C. ambrosioides var. anthelminticum. High 
pressure steam is employed for rapid distillation 

to prevent the loss of the active constituent 
(ascaridol) due to long exposure to heat. The oil 

is pale yellow to orange yellow having an un- 
pleasant odour and a bitter burning taste. The 
anthelmintic principle is reported to be ascaridol, 

i Cio Hi, Oa (SP. gr., 1-008; [o], —4° 14n, 1-4731; 
| b.p. at 5 mm., 83°) which occurs in not less than 
65% concentration in the American official oil. 
Ascaridol has a peroxide structure and is closely 
related to cineol. It decomposes with explosive 
violence on heating to 130°—150° (U.S.D., 1397; 

. Finnemore, 240; Parry, II, 285). 


The oil is effective against many forms of 
intestinal parasites. A mixture of chenopodium 
oil (4 c.c.) with tetrachloroethylene in the ratio 
of 1:3 has given good results in the mass treat- 
ment of hookworm infections (Mason, Indian 
med. Gaz., 1934, 69, 500; Majumdar, ibid., 1940, 
75, 652). Ascaris infections have been effectively 
treated by a combination of chenopodium oil 
; (1 c.c.) and santonin (5 grains). It has also been 
found useful in the treatment of amoebic 
dysentery. Chenopodium oil in combination with 
| carbon tetrachloride has been recommended 
for the treatment of mixed intestinal infections. 
Í Pure necator infection is amenable to carbon 
i tetrachloride treatment but ankylostoma is 
E apparently most readily cured by a combination 
of the two with a relatively high proportion of 
chenopodium oil. In India mixed parasitic infec- 
tion is common and the demand for chenopodium 


& Mukherji, Indian med. Gaz., 1932, 67, 5). The 
oil should, however, be used with great caution. 
Careless administration leads to serious toxic 
symptoms. Depression, nausea, vomiting, deaf- 
ness, impaired vision and inordinate sleepiness 
are the symptoms of poisoning; coma and death 
have also been reported. Chenopodium oil is 
_ contra-indicated in the case of children, mal- 
nourished persons, and patients with renal 
_ cardiac and hepatic diseases, and with ulceration 
of the gastro-intestinal tract (U.S.D., 253). 


enopodium oil is useful against roundworm 
ookworm in dogs, ascarids in swine and 
and strongyles in horses (U.S.D., 1734). 
Imintic solutions suitable for administration 
n aqueous medium are prepared by dissolv- 
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oil is likely to remain undiminished (Chopra: 
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ing ascaridol or chenopodium oj] i 
basic derivative of a higher fatty 
Abstr., 1935, 29, 7020). 

The oils obtained from Indian 
(yield, 0:17%) and C. ambrosioides me” 
minticum (yield, 0-24%) showed: s arag 
and 0-9080; and [a]p'"", +0:07° and —9.g.’ 98 
tively, as compared to, sp. gr., 0-9669 y TESpeç. 
—5-6°, for American wormseed oi] Ge {a}, 
Paget, J. chem. Soc., 1921, 119, 1714: Cho enye 
The constituents of the mixed Indian oil] (abies 
from a mixture of the seeds C. ambrosio; Beet 
C. ambrosioides var. anthelminticum aon and 
India) are given in Table 1. n 


—_—__L 


a Salt 
à of 
acid (Chem 


TABLE 1 

Mixed American 

Indian oil wormseed oil 

% % 

Hydrocarbons 45-50 30-40 
cc-terpinene Nil 5 
p-cymene 25 16 
Chenopodium terpene — 10 
Ascaridol 46 65 
Residue 4 5 


The Indian chenopodium oil is mainly derived 
from C. ambrosioides, and has an ascaridol content 
of 40—45%. It differs from the American oil 
in the nature of the hydrocarbons present. It 
falls short of the requirements of the USP. 
Its value as an anthelmintic has been, however, 
well-established and a higher dosage level (5-2) 
minims) is indicated (I.P.L., 85). 

Besides ascaridol, the oil contains: p-cymene, 
terpenene, 2%) menthadiene; traces of buty 
ric acid, safrole, and methyl salicylate (Thorpê, 
III, 24). } cod! 

Chenopodium oil should be stored in S is 
place protected from direct light to preven 
of ascaridol (Schimmel Rep., 1945, 56). minti- 

Dried fruits of the American var. aha 
cum yield 2-5% oil, but the herb, as aa 1% 
commercial production, yields on the a oa h 
oil (Kraemer, 226). The oil obtained ve, oul 
leaves (0-:25%) has a repulsive, narco sprout 
resembling that of trimethylamine. Prea or, 20) 
exhale ammonia (Wehmer, I, 283; Krae 2 mé./8 
Chenopodium contains vitamin C, 7 ‘(Chem 
and magnesium phosphate, 0-5—1:07% 
Abstr., 1943, 37, 192; 1948, 42, 4277). = gots) cot 

Ali parts of the plant (specially tre 6931): 
tain saponin (Chem. Abstr, 1934, 28, 


C. botrys Linn. 4 
D.E.P., II, 267; Fl. Br. Ind., V, + 


| 
| 
| 
| 


a5 dular herb, 1—3 ft. 
romatic glan : : 
A On Ea in the Himalayas from Kashmir 
jkkim. on steam distilla ion yields 
io ® fresh Pow ethereal oil (d?%, 0-908; 
oen val., 0-6; and ester val., 22-8) 
20" _-sreeable odour, containing 5% 
p es, and 1% phenols. Ascari- 
a present (Chem. Abstr., 1934, 28, 3179; 

dol is 2 
1937, 31, ‘4s been employed as a substitute 
The plant Bas) i (q.v.). In France and 

c. ambrosioides (4 

1 Europe, it is reported to be used for 
southern humoral asthma (Kirt. & Basu, 


catarrh an 

T, 2074). ON 
litum Hook. f. (Punsas—Kupald) found in 

Pete and C. murale Linn. (Punsas—Bahu, 


kurund, kharatua) which occurs in most parts of 
India, are used as pot-herbs. 


Cherimoyer—see Annona 
Cherry—see Prunus 


Chestnut, Horse—see Aesculus 


, Indian—see Castanopsis 
——~ Sweet—see Castanea 
~, Water—see Trapa 

Chian turpentine tree—see Pistacia 
Chick pea—see Cicer 

Chicken corn—see Sorghum 
Chickrassia— see Chukrasia 


e Stallaria 

a 8UM—see Achras 
Ory — see Cichorium 

Chil_s0, Pinus 

Chilayns 

hilauni see Schima 


h 
ilies see Capsicum 


usa— Be es 
Chi 4—see Arundinaria 


a box 
Chi See Murraya 
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CHLORANTHUS 


CHIONACHNE R. Br. (Gramineae) 


A genus of about 7 species, distributed in the 


Indo-Malayan region. Some species are useful as 
fodder. 


C. koenigii (Spreng.) Thw. syn. Coix koenigit 
Spreng.; Polytoca barbata Stapf 

D.E.P., II, 491; Fl. Br. Ind., VII, 102; Bor, Indian 
For. Rec., N.S., Bot., 1941, 2, 87, Pl. XIV. 

BENG.—Gurgur; TreL—Gela gaddi; Kan—Suku 
dabha. 

Bomsay—Kanta-karvel, varival; U.P.—Luchra, 
tauri; C. P—Kadpi. 

A robust perennial grass, found throughout 
India, commonly, growing isolated in damp and 
sheltered localities in savannah tracts or hill 
sides. It is considered to be a poor fodder 
because of the stiff hairs on sheaths and leaves. 
The stony fruits, which resemble those of Coix 
lachryma-jobi, are used as rosary beads. 


C. semiteres Henrard syn. Polytoca semiteres 
Benth. 

Fl. Br. Ind., VII, 101; Fl. Madras, 1706. 

This grass, under rain-fed conditions, is report- 
ed to have given 15,200 lb. of fodder per acre 
in one cutting at Coimbatore (Iyer & Parthasara- 


thy, Madras agric. J., 1944, 32, 142). 
Chiretta — see Swertia 
Chironji—see Buchanania 


Chir—see Pinus 
CHISOCHETON Blume (Meliaceae) 

Fl. Br. Ind., I, 550. a 

A genus” of about 80 species of trees and 
shrubs, distributed in the Indo-Malayan region. 
5 species occur in India. C. paniculatus Hiern 
(Nepat—Bandriphal; SYLHET—Kalikoura; AssaM 
—Bandordima), is a small tree occurring in 
Sikkim Himalayas, Assam valley and Khasi hills. 
It bears panicles of pale yellow, faintly scented 
flowers. Its wood is sometimes used for house- 


posts (Fl. Assam, I, 234). 
Chittagong wood — see Chukrasia 


Chive—see Allium 


CHLORANTHUS Sw. (Chloranthaceae) 
Fl. Br. Ind., V, 100. 


A genus of about 12 species of herbs and 


, distributed in south east Asia and Malaya. 
ae (Thunb.) Makino syn. C. brachysta- 
d C. officinalis Blume (the former 
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chys Blume an 
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CHLORANTHUS 


distributed in the Khasi hills and south India, 
and the latter, in eastern Himalayas) are credited — 
with stimulating properties. The leaves and roots 
of C. officinalis are used, like tea, for the prepara- 
tion of a beverage in Java. They have a sudorific 
action and are useful for fevers (Kirt. & Basu, 
Il, 2138; Burkill, I, 528). 


CHLORIS Sw. (Gramineae) 

A genus comprising about 85 species and con- 
fined to the warmer regions of the world. 
Several species are useful as fodder. 


H C. gayana Kunth RHODES GRASS 
GET Bor, Indian For. Rec., N.S., Bot., 1941, 2, 90. 


A perennial or annual grass, introduced into 
India from South Africa. It grows to a height 
of 3—4 ft. and thrives well in hot and moist 
climates, and in low-lying heavy soils (Little- 
wood & Rao, Madras agric. J., 1930, 18, 63). It is 
propagated vegetatively from root stocks, plant- 
ed 14—2 ft. each way, 10—15 thousand stools 
being required for one acre. It can be planted 
any time during the year, but planting in Febru- 
ary has given good results in the Punjab. It can 
be cut 7—8 times in a year, giving a total yield 
of 400 md. per acre. The growth is particularly 
luxuriant during the rainy season (Roberts & 
Kartar Singh, 475). Though the grass is quite 
suitable for silage or for hay, it is not much used 


ži because other fodder plants giving higher yields 
Nye during the same season are available, and the 
he | yield in the rabi season, for instance, is much 
less than that of Guinea Grass (Sayer, 


aaa = Agric. Live-Stk India, 1936, 6, 519). The grass is 
Ri liked by all kinds of stock, but remount authori- 

z ties do 'not consider it to be good for horses as it 
causes skin trouble (Littlewood & Rao, loc. cit.). 


C. incompleta Roth syn. C. roxburghii Edgew. \f | 
D.E.P., II, 269; Fl. Br. Ind., VII, 290; Blatter & NW N 
= McCann, 253, Pl. 168. Hh 


Hinpt.—Bamna, mathaniya, hika gadi; TEL.— D W dee 
Kanthari gadi; Kan.—Melamalai hullu. (í \ i | o 
A perennial grass common throughout India Wy, \ aff 
f 4 - q 
l { \ be y 
\ \ 


_ growing on a large variety of soils and‘situa- 7 
_ tions. It is considered to be a good fodder grass ( 
_ before flowering. Analysis of air-dried grass gave 44) 


= the following values: moisture, 8-38; ash, 6-36; ( to 
protein, 5-48; fat, 1-24; fibre, 33-51; and total o 
rbohydrates, 45:03% (Ramiah, Bull. Dep. Fig. 59.—Chloris 6ayan® gj TMA | hr 

ic.. Madras, No. 33, 1941, 14). Hinvi—Jargi, gandi; Ter Ue on man Re 
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andy soils but can and 
Pie eo oy of soils. It stands 
oe d is one of the few grasses that 
grough alkaline soils (Jacob, Madras 
ive On 27, 9). Itis a good fodder before 
a Us 1907) ie do not like it in later stages, 
fowerins: raved useful for silage or for hay, 
It is se ig sl dried is consider- 
(Bor, loc. cit.). 


la Koenig | 
ass common in Si 
vinces and Madras, 


ex Roxb. is a slender annual 
nd, Rajputana, Central Pro- 
and is considered to be a 

irgata Sw. (syn. C. tetrastachya 
good iaiia AA grass of the drier regions, 
Hack.) 18 in north-western, central and southern 
OT and constituting occasionally, the only 
anton in the saline tracts of north-western 
init It is considered to be a nutritious fodder 


(Burkill, I, 529). 


CHLOROPHORA Gaudich. (Moraceae) 
A genus of about 5 species of trees distributed 
in tropical America and Africa. 


C. excelsa Benth. & Hook. f. IROKO 

Sharma, Indian For., 1944, 70, 80. 

A large deciduous timber tree, 100—160 ft. high 
with a clean cylindrical bole of 50—80 ft., recently 
introduced into India and grown in Bengal, 
Madras, Bombay and Andaman Islands. 

Iroko thrives on deep moist soils. Natural rege- 
neration has been successful in savannahs at high 
sauces It is a strong light demander but 
a a spade in the first year. Artificial regene- 
seedlings a PARES, transplanting one-year-old 
suecessřu] ah stump pianting, appear to be more 
centage of an natural regeneration. The per- 
in Madras Ga op ation is reported to be high 
due to frost > it Is poor in Dehra Dun, probably 

lanting a Which the plants are susceptible. 
results, aa stumps has given good 
Protecting the chs gully has been experienced in 

eer, sambur, p nts against browsing by spotted 


Or, ison and el i i 
ate 1944 70, 356). ephants (Uppin, Indian 


he ation Purposes 
With a {ood Ì5 light bro 
and Mod €ney to ble 


t is a suitable species for 
(Dalziel, 275). 
g to rich brown in colour 
erat acning when exposed, hard 
3 the large avy (wt, 40—45 Ib./c. fE). Due 
aa the wood aat of interlocking and the steep 
uns? e, T lable to excessive longitudinal 
Sable fop © bowing, etc., and is therefore 
is po Man ie p Posed Structures (Tippo & 
ang «stant tre: Woods, 1946, No. 87, 1). It 
resi ea teredo and fungus attacks, 
"tant to fire and decay in water. 
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CHLOROXYLON — 
It moulds easily, bends moderately, nails well and. 


takes a fine polish. 

The timber is much valued in Africa and con- 
siderable quantities are exported to Europe. It 
is used for heavy felloes, gun carriages, heads of 
golf ; clubs, window frames, doors, panelling, 
flooring, furniture and staves. It is one of the 
best woods for railway sleepers and carriages. It 
is also useful for making shingles, wash basins, 
rice mortars, pestles and canoes (Dalziel, loc. cit.; 
Howard, 260). 

_ Troko fruit is reported to be edible and its juice 
is used as a flavour. The bark is useful in dyeing 
leather and cloth (Dalziel, loc. cit.). 

The latex is an adulterant of rubber. The 
coagulum of the latex contains: caoutchouc; 0-9; 
resins, 77-5; and insolubles, 21-6% (Budhiraja 
& Beri, Indian For. Leafl, No. 70, 1944, 
6). Calcareous concretions (70—94% CaCO, ) 
are found in the trunk of the tree (Chem. 
Abstr., 1954, 28, 6759). An amorphous phenol, 
chlorophorin (C .;H390,, m.p., 157—59°), probably 
a stilbene derivative, has been isolated from the 
wood in 2—8% yield (Nature, 1949, 163, 564). 

The milky juice of the plant is caustic and is 
applied for itch. The bark is used in Africa as 
an ingredient of applications for swellings. 


C. tinctoria (Linn.) Gaudich. yields a yellow 
dye wood—the Fustic of commerce. 


CHLOROPHYTUM Ker-Gawl. (Jiliaceae) 

D.E.P., II, 269; Fi. Br. Ind., VI, 333. 

A genus of about 175 species of rhizomatous 
herbs, found in the tropics of the world 
and cultivated for their ornamental flowers. The 
roots of C. arundinaceum Baker (Hinpi—Safed 
musli), a species occurring in the eastern Hima- 
layas, Bihar and Assam, are used as a tonic 
(Chopra, 474). C. tuberosum Baker occurs in 
central India and the Deccan peninsula. Its roots 
are edible (Shiv Nath Rai, 17). 


CHLOROXYLON DC. (Rutaceae) 
A monotypic genus of timber-yielding trees 


indigenous to India and Ceylon. 


. swietenia DC. East INDIAN SaTINWOOD 
STE. Il, 270; C.P., 294; Fl. Br. Ind., I, 569. 
Hinpr—Bhirra, girya; Mar. & } Gus— Halda, 
bheria, billu, hardi; Te bala TamM.— 
i: Kan.—Bittula, hurthuh, masura. 
ee girya; Mysorre—Huragalu; CEY- 
—Buruta, mutirat. 
DA eee tree with a rather short bole 
and spreading crown, common In dry deciduous 
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Fig. 60.—Chloroxylon swietenia 


forests throughout the Indian peninsula, and in 
Ceylon, where it attains a large size. 

The plant has not been cultivated on a large 
scale in India. Experimental trials at Dehra 
Dun show that successful propagation can be 
secured both by direct sowings and by seedling 
transplantation. The seedlings require protection 
from direct sun in the early years, though the 
adult tree is a strong light demander. It has 
great powers of regeneration often reproducing 
itself by root suckers, and can survive in areas 
subjected to burning, hacking, ete. The leaves 
contain an acrid oil which protects the plant from 
browsing animals. The rate of growth is rather 
slow, varying from a mean annual girth incre- 
ment of 0-9 inch in the early years, to under 0-6 
inch in later life (Troup, I, 200). 

The wood is cream coloured to golden-yellow, 
darker in the centre but with no distinct heart- 
wood, fragrant, narrowly interlocked-grained, 
even and fine-textured. Its satin-like lustre and 
silver grain on the quarter, coupled with striped 
or mottled figure on the radial surface, gives it 
a place among the Indian ornamental woods. In 
addition, it is strong, hard and heavy (sp. gr. 
0-84; wt., 54—67 Ib./c. ft.) The data for its com 

parative suitability as timber expressed as per- 
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ability, 115; retention of shape) SM0ckreg*® | 
hardness, 195 (Trotter, 1944, 249)' 10; Shea, È | 
It is a refractory timber requiri R | 
in seasoning. Surface-crackin i Specia] a 
girdling, while cupping and twisting ued : 
come by stacking sawn material ey re Oe 
Seasoning in the log leads to surface N pi, 
wood should be protected from too racks, gl 
immediately after conversion, anda dy 
should be converted during the rai the lig 
Preliminary trials in kiln-seasoning ha Seas 
encouraging results when green ini Beg 
Water-seasoning darkens the timber P 
& Brown, I, 211). as 
The timber is durable. It is not liabi 
insect and fungus attacks. It is difficult ra 
especially when dry. It is equally difficul 
machine because of the inter-locked and ala 
twisted fibres, and requires high speed cutter | 
The cost of sawing has been put at 25% a 
that of machining at 40% higher than that fe 
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Fig, 62.—Chloroxylon swietenia—Transverse section 
of the wood (x10) 


eu teak. It turns well and finishes to a 
ae surface taking a high and lasting 
ae (Pearson & Brown, loc. cit.). It can be 
GAS classes of furniture. It is particular- 
this Tee building timber and for panelling. 
sleepers cs agricultural implements, railway 
a meee es, cart shafts, axles, spokes, bridges, 
tbinebwor bobbins, It is highly esteemed for 
ing an Gee wetrames, brush-backs, cary- 
matica] usd It has also been used for mathe- 
Upper class Ha DiS, stethoscopes and panels in 
i cit.: iese A ee oes (Pearson & Brown, 

3, 1A, satan For. Rec, N. $, Util, 
a as fuel (c meet branches of the tree are 
Tishna ae val., 4,539 cals., 8,172 B.t.u.) 
Faw) 1932, 15) Vami, Indian For. Bull, NS, 


is in demand in the 
merica where it is used 
ave Occasional 

Cafe but mec made from south India and 
rege oward S of the demand is met by 
wga Satinwo, ne The beautifully marked 
R 50 sh, Pen IS reported to fetch a price 
“tIndian go (Macmillan, 216). 


Satinw : 
ood is known to cause skin 


eruptions to workers in saw mills. Chemical 
examination of the timber showed the presence 
of a fair quantity of calcium oxalate, two resins 
(one amorphous and another crystalline), a yello- 
wen par fixed oil (sp. gr., 0-965), and an 
alkaloid, c loroxylonine,¢,,H,,0,N (OCH , mp., 
182—83° (Auld, J. chem. Soc, 1909, 98° 65T. 
Bull. mp. Inst, Lond. 1909, 7, 93). A phar- 
macological study of these constituents showed 
that chloroxylonine is a powerful irritant, while 
the crystalline resin is slightly so; the amorphous 
resin and the fixed oil are inert. But to workers 
once affected by chloroxylonine dermatitis, all 
the substances act as irritants (Bull. imp. Inst., 
Lond., 1911, 9, 351). 

The amount of chloroxylonine varies in different 
samples of satinwood. 50% of the samples exa- 
mined contained only traces of the alkaloid; in 
the rest it was present in a concentration of 
0-013—0-07%. This accounts for the occasional, 
and not regular, outbreaks of satinwood derma- 
titis among workmen. The use of fans in saw 
mills to remove the dust and so prevent its 
coming into contact with the hands and faces of 
workmen has been recommended (Bull. imp. 
Inst., Lond., 1911, loc. cit.). 

From the sun-dried bark of satinwood an alka- 
loid, skimmianine, identified as chloroxylonine, 
and a non basic bitter crystalline constituent (m.p., 
186°) have been isolated (Mookerji & Bose, J. 
Indian chem. Soc., 1946, 23, 1). The seeds yield 
16% of a thin pale yellow, non-drying oil with the 
following characteristics: sp. gr.5%°, 0-909; no, 
1-473; acid val., 9-0, sap. val, 164; acetyl val, 
nil; iod. val., 84-3; R.M. val., 0-1; and unsapon. 
matter, nil. The constituent fatty acids are 
stearic, palmitic, myristic, oleic and linolenic 
acids (Rau & Simonsen, Indian For. Rec., 1922, 
9, 97). 

Te tree yields an amber or reddish brown 
gum and a yellow dye. The wood yields an 
essential oil (Krishna & Badhwar, J. scì. industr. 
Res., 1948, 7, suppl., 129). The bark contains 17% 
tannin (Badhwar et al., Indian For. Leafl., No. 72, 
1944, 7). 

The bark is used as an astringent. The leaves 
are applied to wounds and also prescribed in 
rheumatism (Kirt. & Basu, I, 564) 


Chocolate tree—see Theobroma 
Chondrus—see Algae 


CHONEMORPHA G. Don (Apocynaceae) 
D.E.P., II, 271; Fl. Br. Ind, HI, 661. č 
A genus of about 10 species of climbing 
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shrubs, distributed widely throughout the moist 
forests of India, Ceylon, Andamans, Malaya, 
Indo-China and the Philippines. Out of the two 
species found in India, only C. fragrans (Moon) 
Alston syn. C. macrophylla (Roxb.) G. Don is 
of economic importance. It is a giant stout 
climber with large, sweet-scented, white flowers. 

The stem yields a latex from which rubber 
can be obtained. Collection of the latex, how- 
ever, is difficult as it coagulates rapidly (Dent, 
Indian For. Leafl., No. 22, 1942, 11). Two samples 
of coagulated latex, one from Assam and the other 
obtained through the Department of Supply, 
Govt. of India, New Delhi, were examined by 
Siddiqui and Warsi. The samples (dried at 
90—95°) contained: moisture, 19-8 and 2-7, ash, 
0-5 and 1-4; resin, 1-9 and 1-9; protein, 0-83 and 
1-38; rubber (by difference), 77-1 and 92:7%. The 
first set of results relates to the Assam sample, 
and the second to the Department of Supply, 
Govt. of India, sample. The rubber was tough, 
elastic and, in general, of good quality (J. Indian 
chem. Soc., Ind. & News Edn, 1945, 8, 63). 

The bark yields a fibre of good quality (Burkill, 
I, 531). It contains 0:15% of an alkaloid 
(Wehmer, II, 985). 


CHROMITE 

Chromite, also styled variously as chrome ore, 
chrome iron ore, chromic iron ore, etc., is the 
principal ore of the metal chromium. It is one 
of the few minerals which find a varied use in 
modern industries. Its distribution in the world 
is rather confined to a few countries among 
which India is one. Under normal conditions, 
excepting the Soviet Union which has an appre- 
ciable output of chrome ore, most of the other 
consuming countries have to depend, for their 
requirements of this mineral, upon imports from 
far-off and remote sources of supply. Consequ- 
ently, chromite ranked high in the list of strategic 
minerals of all major countries involved in the 
last World War. Even in normal times, chromite 
has a good market, a major portion of the 
mineral produced being required for the produc- 
tion of ferro-chrome, stainless steel, refractories 
chemicals for tanning industry, etc. : 

The chrome ore or chromite (FeO -Cr,0,)may 
be considered as a chromate of iron conforming 


_ theoretically to the composition, 68% chromic 
-sesquioxide (Cr.0,) 


se and 32% iron oxid 

As found in nature, however, the ore is a 
ure, its chromium being replaced to a variable 
nt by ferric iron and aluminium, and its 
Jus iron, by magnesium; consequently it sel- 
contains more than 50—52% chromic oxide. 
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Chromite (sp. gr., 4-0—4-6; H 5.5 
hedral crystals in the isometric sys? forms Oct 
erally it is found massive with a an i 
pact texture. It varies in colour 0 
to jet black and leaves a Drona dak bog 
mineral has a metallic to sub-metallin ee The 
is feebly magnetic. It is fairly hae lustre 
with difficulty by a knife, and its melt habie 
ranges from 1,545° to 1,730° accordin ME point 
sition. § to Compo, 

Chromite can be identified easily by bl 
tasts. The mineral colours borax beai 
yellow when hot and yellowish green a Teddish 
(reaction for iron) in the oxidising fg 
an emerald green (reaction for chromiy 
reducing flame. 
chromite, both in the oxidising and 
flames, is dirty green while hot, and cle 
when cold. Fused with sodium carbonate, chro. 
mite gives an opaque yellow bead. 
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The mineral is not acted upon by acids, but can | 
be decomposed by fusion with potassium o | 


sodium bisulphate. 


OCCURRENCE 
Chromite is usually found in the ultrabasic 


rocks (peridotites, pyroxenites and amphibolite) | 
and their derivatives, the serpentine, talc, and } 
tale-chloritic schists. It is generally associated | 


with magnesite and, in some places, with plati- 
num, titaniferous magnetite, 
minerals, asbestos, etc. 


nickel and cobalt | 


In the primary deposits, chromite may A | 
either as disseminated grains scattered through: | 


out the parent rock or as segregated 
patches; and also as veins, lenses, an 5 
bodies. As a primary deposit chromite or bo i 
may result either from early 
segregation prior to the consolidation of the W 
basic rocks, or at a later stage, when iteration 
dated magma undergoes hydro-thermal a ie 
forming intrusive veins and injections i 
parent rock. imar 
There are instances where the prim T 
sits of disseminated chromite have ga resi 
ed to workable secondary deposits A i 
concentration, the insoluble 
at the surface after the removal 0 the transp 
rock. Alluvial deposits forme n are 
tation of residual chromite by 
occasionally met with. 
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The more important chromite co Myr 
are distributed in Bihar, Bombay, 
and Orissa. 
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j as first discovered in Bihar 
a in 1907 by R. Saubolle 
f his prospecting, found 

a Pass between 


e 
ated p erpen 
: vat altered ultrabasic rocks 
disconnected patches forming lenti- 
pose ® in the Dharwars and folded with 
-n intrusions i 
cular 17 slates and other members of that 
the ee occur as three separate patches 
ee hatu, forming the Roro-Chitung Buru, 
near Jojonatl, -~ i : 
; ., Kimsi Buru and other hills in the 
ie E Chaibasa 
Kolhan estate, west of Chalbasa. ara 
Among the several chromite deposits in the 
area those on the Roro-Chitung Buru are the 
most important, containing ore bodies ranging in 
grade from 40 to 53% Or,03;. The Roro-Chitung 
Buru forms a narrow hill range, with two 
peaks, Roro Buru and Chitung Buru, and dis- 
closes ore bodies near the former. On the north- 
ern slope of the peak, Roro Buru, chromite is 
mined in two places. In one, it occurs as low 
grade float ore (44% CrO), beneath an over- 
burden of 5—15 ft., and in the other, as a solid 
band of high grade ore, 1 ft. thick, in a massive 
bed of serpentine, containing 53% Cr,03. The 
ore here is granular and the ore body, due to 
eer ee oe the peridotite, has been 
silo aft ee ee certain zones. On the south 
compact ee , the high grade ore occurs as a 
a ie ope eee parallel to the boundary 
mass, and a ae , ge serpentinised ultrabasic 
extends for cones pom. a trench which 
ith of about 40 ft urlongs in length with a 
n Ki : 
irregular, aoe ee chromite beds occur quite 
ing from 10 fe S ae an ovenbuny Ean 
bees . e ore here is of low 
ieee eee ac rooit deposit as 
ees indicate that t Plored but available 
ih Gals ne ore body is extensive 
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(1) Boulder ore, which 

» Often containing 48—52% 
which occurs in thin veins, 
cemented by serpentine and 
cobbing to bring up the 
Fellow Rees ore, which 
cere nodular aggregates of 
Ote ae like yellow ochre but better 
Containing 52% CrO, and 


CHROMITE 


(4) Lateritic ore, which occurs below the laterite 
capping and is usually coated with red ochre, 
the percentage of chromic oxide being only 35—40 
ao Quart. J. geol. Soc. India, 1939, 11, 

In Singhbhum, the ore as mined is hand-sorted 
and concentrated by cobbing, i.e., separating the 
pieces of ore from adhering pieces of country 
rock by a small chisel-shaped hammer. When 
the ore is in small pieces, it is crushed by Durmut 
on flat iron sheets. The powdered ore is then con- 
centrated by winnowing and panning. Recently 
the Tata Iron and Steel Co., have installed in 
their Kitta Buru mines a plant for crushing the 
ore and a hydraulic classifier and a Wilfley Table 
for concentration. 

The nearest railway station to Singhbhum 
deposits is Chaibasa, 15 miles away, and the ore 
is transported to the railhead in bullock carts and 
trucks. From Chaibasa, it is railed to Calcutta 
and other places. Excluding the 400 tons of ore 
extracted in 1909, regular exploitation on a com- 
mercial scale began in this region in 1913. Singh- 
bhum produced during the 25 years (1913-38), 
81,290 tons of ore, the largest production during 
the period being 11,397 tons in 1935. The chief 
producing company in the area is said to be capa- 
ble of raising annually 8,000—10,000 tons of chro- 
mite of three different grades. 

Chromite also occurs in Baidachauk, about 5 
miles from Mandar Hill station in Bhagalpur 
district and indications of the mineral have also 
been found in Hotag hill, Silli, in Ranchi 
district of Bihar (Dunn, Mem. geol. Surv. India, 
1942, 78, 97). In Saraikela State, chromite is asso- 
ciated with tale in altered ultrabasic rocks at 
Janoa and Ranjrakocha in Karaikela sub-division. 
occurrence of chromite in 
Kankauli in Ratnagiri dis- 
e river Janauli, and me 

da in Savantvadi State, south of the Ga 
oo was first mentioned in 1910. Subsequent 
study of the deposits of these two areas shows 
that chromite occurs in both the areas as irregular 
veins and lenses in serpentine rock, associated 
with the older pre-Cambrian schists and gneisses 
Both the places are accessible through good roads 
to the ports of Malvan and Devgad. The ee 
tage of Cr,0; in Kankauli deposit ranges aa 
31.6 to 36-49 and that of Vagda deposit from me 
to 39-0. Mining on a commercial scale is state 


t menced in 1937, when about 500 tons 
os eee It has been estimated that the 
Me reserves at the two localities amount to about 
6T 000 tons (Iyer, Rec. geol. Surv. India, 1939, 74, 


372). 


Bombay :—The 
Bombay State near 
trict, on the bank of th 
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Kashmir:—Mineral survey of Kashmir State 
has revealed the occurrence of huge masses of 
chrome-olivine rocks forming a series of hills and 
mountain masses in Ladakh, which may yield 
large quantities of chromite. Since they are 
quite inaccessible except through a bridle path 
running through a high pass with precipitous 
hill sides, the area has not been exploited. 


Madras: —Chromite occurs in thin veins vary- 
ing from a few inches up to 3 ft. or 4 ft. thick, and 
also in lumps scattered through magnesite, in the 
Chalk Hills of Salem district. These deposits 
are reported to be unworkable economically, and 
might become useful only i case there is any in- 
terruption in supply from other usual sources. 
The quality of the ore is also poor, the two sam- 
ples which have been analysed showing 35-6 and 
44.5% Cr,0,. Apart from the Chalk Hills de- 
posits, indications of chromite are reported at 
VYedichicolum on the Cauvery, 12 miles south of 
Sankaridrug, and at the northern extremity of 
the magnesite deposit of Chetti-Chavade Jagir in 
Salem district. Chromite has been found recent- 
ly in association with amphibolites and amphibole 
schists and corundum-bearing anorthosites near 
Sittampundi (11°14 : 77°54) in Salem district. 
The chromite-bearing zone is about 8 miles long 
with an average width of 2 furlongs. The ore is 
low grade with 20—25% Cr,0,, and the reserves 
are estimated at 200,000 tons (Coulson, Rec. geol. 
Surv. India, 1945, 76, 12). 

Fairly extensive ore bodies consisting of high 
grade ore yielding 46—50% Cr,O,are reported to 
have been found recently in the neighbourhood 
of Kondapalli (near Bezwada), Krishna (Kistna) 
district. These are believed to contain about 
50,000 tons of ore. There has been no authentic 
information published till now on these deposits. 
The area needs careful prospecting before the 
actual extent of the ore bodies can be correctly 
ascertained. 

Mysore.—Chromite was first discovered i 

by Slater who reported its occurrence as etd a 
a taleose rock near Harenhalli, Shimoga district 
Ta subsequent years, the mineral was located in 
the districts of Mysore, Hassan, Kadur and Chital- 
ig. In most of these areas chromite occurs as 
all grains in some of the serpentinised ultra- 
sic rocks (believed to be intrusive in the Dhar- 
schists) sparingly distributed and of no com- 
jal value; but in some places in Mysore and 
| districts it is found as regular veins, len- 
egregated patches forming workable ore 


os 
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the bands of serpentinised ultrabas; 
sic 


posed between Mysore a > r i 
to the west of RL d ox anjangug, a CO E 
at Sinduvalli are the best. In tha Pe eal d 
lies 3 miles to the west of the we area, wn B 
station, in the middle of a pee ee ie c 
serpentinised peridotite which AeA ba of o! 
south for a couple of miles, a ae North ar y 
veins of solid chromite were foun of T ! p 
followed underground, bulged Our Which, When - 
wider lenses. These ore bodies hay 1 Places ty | e 
by underground methods to a dept S been Work | ne 
400 ft. in some sections, and the mj Of more tha 
yielded about 136,000 tons of high a has so far | is 
ing from 48 to 52% Cr,O,. The an . ore vary. f 0 
disappeared at about 480 ft. from ine able reefs th 
the main shaft; and for another 80 inn fe al 
yond, excepting some very thin str a 3 
chromite reef did not reappear. The eaks, te ne 
in this mine seem to be nearing eha — = 
Further west, at Talur, Uradabur and Dodk ee 
there are some lenticular patches of chee i 
containing 40—44% Cr, Os, in the serpentinised al 
ultrabasic rocks. All these in the aggregate may | 5 
not yield more than 20,000 tons of low grade or, F 
Besides these, there are deposits of chrome ore i 
at several other places, Kumbar Koppal, Solepur, y 
Chikkattur, Uttanhalli and Marsottihalli, many o o 
which yield less than 30% Cra Os. Some of thes ar 
can be improved considerably in quality by ca fo 
centration. These are not being mined. E hi 
In Hassan district, in the narrow belt of schists | 
which runs to the west of Nuggehalli, from Jan | M 
bur to Arsikere, several large ore podies havt or 
been located. This belt of schists, called a } a 
the village Nuggehalli, runs NNW. and has 4 : 
total length of about 35 miles with an averi! | ir 
width of 4 mile, and consists mainly of dark o x 
blendic schists, amphibolites and other le fn 
ultrabasic rocks. In this zone the chromite if 
bodies occur in thick lenses and bands viet tie 
serpentine schist (altered form 0 enst pos by 
dotite). Tracing from south to north, the ambi} Sù 
in this belt are found to occur $ sekanh” is 
Tagadur, Ranganhalli, Aladhalli, CPM pens} oe 
Bhaktarahalli, Byrapur, Gobalihalli He conta" do 
mudra. Many of these are of low Bre ns Q 
ing less than 42% Cre 9s. This aa of By 
mated to contain about half a million conta e 
of all grades, of which high grade 01e. fite M 
more than 47% Crp Os, amounts ©)’, 
than 90,000 tons. The deposits aoe s0 i x 
here by open quarries since ae aistere™ W i 


total quantity produced from t tons 
in the area amounts to about 300 0 ay | 
ing the quantity of ore pro use 
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ome iron ore is found as 
ted patches in serpentine, 
near the villages 


district, chr 
peer and segrega 
ses, = amphibolites, 


and Gajekatte in Tarikere taluk, 


de eis sivani railway station. These are all 
0 


t exceeding 30% Crz20;, and may 
00 tons in the aggregate. Some 
small lenses of low grade ore 
near Kuppalu, Banenhalli and 

Kadur taluk. teen y 
a- igrug district, low grade chromite occurs 
i cael aa hill oo lenses and 
the altered ultrabasic rocks. The area 
d to yield about 25,000 tons of ore. 
samples collected and analysed from 
this area, only one yielded 31-3% Cr,0, and 

all the others, below 30%. _ 

In Shimoga district, chromite has been found 
near Harenhalli, Jhandimatti and Antargange 
associated with iron ore; and also some 2 or 3 
small patches of ore are in serpentine, to the south 
of Amblikatte hill in Shimoga taluk. These are 
all small and, being low grade, have no commer- 
cial value. 

In Mysore, chromite mining began in 1907. 
From that year to 1915, the production was entire- 
ly from the Sinduvalli mine, the total quantity 
of ore mined and exported being 12,186 tons. 
From 1916 onwards, the mines in Hassan district 
had a lead up to 1929 when they exported nearly 
a times the quantity from Mysore district, the 

| “hest quantity exported being in 1922. 
chists Till recently, the ore was being produced in 
m ; ae on for export and the high grade 
afte sale, aiie Gee above 48% Cr 203, found a ready 
a DEU 6,6 e mee grades, which contained 
ert | been difficult + o ainal demands. Tt has 
0% Or, 0 z sell the ores containing less than 
ores can ihe nvestigations show that low grade 
i Considerably improved in quality by 
The Mysore Chromite 
een concentrating small quanti- 
CrO; content there- 
e pri 50% or even higher. 
0 hig ae = aed paid for such concentrates 
n Sa at for the 48% reef ore, con- 
ie ae ore for export purposes 
e advantageous (Rama Rao, 


Din £l Soc. Indi 
Mysore geo), ne oe, 14, 13-15; Sen, 


Engar ibid 
y + Ni 
a Studi S, No. a Te) 


grade, no 
about 20,0 


e also tOUS 
Cramenhalli A 


near the 

ockets 1n 
is estimate 
Out of the 12 


N ' been discovered in 
da A E (86820) mea 
ins in lon. The mineral occurs as 

altered peridotites. The ore 


is of good quality and the sampl 
ples analysed 

showed 52—54% Cr,O,. The reserves are about 
oad pe (Coulson, Rec. geol. Surv. India, 1945, 

, 41; Borooah, Trans. Min. l. : d 
Bema n. geol. Inst., India, 

Andaman Islands:—About 100 yards south of 
the village of Chakraogan near Port Blair, South 
Andaman Island, indications of chromite have 
been found. 


MINING AND DRESSING 

_ In the case of narrow veins and lenses, persist- 
ing regularly in length for considerable distances, 
underground methods of mining are commonly 
followed with advantage; but with the dissemin- 
ated type of ore bodies and thick lenses: irregular- 
ly distributed, open quarrying is generally pre- 
ferred. In a few cases, as at Sinduvalli in Mysore, 
it may be advantageous to develop the deposits 
to some depth by open quarrying and then resort 
to underground methods, if the conditions 
warrant. In all cases it is desirable to study 
carefully the form and underground extension 
of the ore bodies, both laterally and vertically, 
either by geophysical survey methods where 
practicable or by intensive core drilling, before 
resorting to any specific method of mining. 

In many cases, good quality reef ore as mined 
will be of sufficient purity to come within the 
marketable grade and hardly needs any dressing 
excepting perhaps some hand picking. In the 
case of disseminated deposits, and low grade ore 
bodies, yielding 40% or less Cr ,, due to admix- 
ture with other minerals or country rock, the 
grade can be considerably improved and brought 
up to 50% and more by concentration. This is 
effected by fine grinding of the ore and the eli- 
mination of the admixed impurities on vibrating 
screens, concentrating tables, or jigs as best suited 
to the specific nature of the ore. Where the ore 
contains an intimate mixture of magnetite and 
chromite, concentration may be effected by re- 
moving the former by magnetic separators. 

In America, concentration of alluvial depo- 
sits of low grade chromite, _yielding about 
6% Cr,0, has been attempted with SUCCESS. The 
concentration plant consists of a preliminary 
screening and washing unit, a desliming unit, a 
launder concentrator with accessory 
a classifier and a small dahin = 

ry of 90% of ore with an average yield o 
2506, ET is claimed in this process [Huttl, 
Engng Min. J., 1943, 144 (10), 68]. à 

Where the grade of ore is low, due to the poor 
Cr.0, content of the chromite itself and not due 
tor Rs admixture with other minerals, beneficia- 


137 


spiral 
pumps, 


CC-O. In Public Domain. Gurukul Kangri Collection, Haridwar 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


CHROMITE 


tion is not often practised because, though it may 
improve the Cr:0; content, it seldom improves 
the chromium: iron ratio. Investigations con- 
ducted recently in the chemical laboratory of 
the Mysore Geological Department on some of 
the chrome ores found in the State indicate, how- 
ever, that it would be possible to improve this 
ratio to the desired extent by chemical methods, 
keeping the cost of the beneficiated ore within 
reasonable limits. It is also reported (Miner. 
Ind., 1941, 50, 62), that fusion of low grade ore 
with lime in an electric furnace gives a concen- 
trate with an improved Cr:Fe ratio, suitable for 
the production of either standard ferro-chrome, 
or the product known as Chrome-X, which may 
be used as a substitute for ferro-chrome. 


GRADING AND MARKETING 

The value of the chrome ore depends upon the 
percentage of Cr,0, it contains. The marketable 
ores range in quality from 40 to 55% Cr,0,, those 
exceeding 48% being classed as high grade, and 
others below this and up to the limit of 40% as 
low grade. These limits, however, have been 
recently lowered (Miner. Ind., loc. cit.). The 
present classification accepts 45% CrO, as the 
minimum for high grade ore, and 35% for low 
grade ore. Ores containing less than 35% Cr,0, 
might be classed as ferruginous chromite or 
chromic iron ore and those containing less than 
10% would pass on to the group of chrome 
spinels like picotite and other varieties. 

Most buyers are satisfied if the chromic oxide 
and the iron contents of the ore are stated, 
though sometimes the percentages of silica and 
alumina are also desired. Firms manufacturing 
ferro-chrome usually stipulate a chromic oxide 
content of 50% and iron content not exceeding 
15%. According to the specifications of the Cali- 
fornia State Mining Bureau, metallurgical ore for 
ferro-chrome manufacture should have a mini- 
mum of 40% CrO, and less than 0-2% phos- 


phorus. The specifications of the Bureau of 


Federal Supply (U.S.A.) for chromite of metal- 
lurgical grade are given in Table 1. 


———— 


TABLE I 
Grade A Grade B 
CrO; (min.) 48% 45% 
Cr:Fe ,, 3:1 2°8:1 
‘SiO, (max.) 8% 8% 
SoS 0:05% 0:05% 
0:02% 0:02% 


—— 
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Chemical trade requires high 
taining more than 50% Cr20;, 
particular about the iron conte Not 
maximum limit of 16—17 %. 4 as alloys. 
uniform and not highly siliceous (silic. Shoulq be 
6%) and should not contain a high ie less than 
alumina. percentaga of 


8rade 
but it jg © con 


Ores for refractory purposes should Conta} 
silica, not exceeding 6—8%, and son ain low 
manufacturers accept ores of such ae Of the 
though it may not contain more than F even 
Cr,0,. The following specifications are į ~ 424, 
the United States for the chrome ore one in 
in the manufacture of refractories: © Used 

) a, 40—50; Fe0O0, 15 cje : 

o Sey Path) Feros 15 pees ma SiO, potas 

: ar 8%(max,), 
INDUSTRIAL USES 

Chromite finds extensive application in indus 
try. Generally high grade ores containing more 
than 48% CrO, are used in metallurgical and 
chemical industries, and lower grades for re 
fractory purposes. 

The United States of America, which is the 
chief consumer of chromite, is estimated to utiliz 
annually about 45% of the ore in metallurgical, 
40% in refractory, and the remaining 15% in 
chemical industries. 

Metallurgical Uses:—The chief metallurgical 
uses of chromite are in the production of alloys 
of chromium with iron, nickel or cobalt, the prin- 
cipal alloy being ferro-chrome. High grade or 
containing more than 48% Cr,0, iS required t 
its production. At present ores containing a m 
mum of 45% Cr ,O,, with sulphur and phosphor 
contents less than 0-1% and a ratio of chrom 
to iron of 2-8:1-0 or more, are being ei "inl 
refractory nature of the ore 1s also aa 
consideration. The less refractory the orf S) 


greater will be the advantage, sn alloy $ | 


consumption in the production © 
proportionately reduced. 


Ferro-chrome is manufactured by ie ane i | 


of chrome ore either in an electric 
carbon or silicon, or by the therm 


contains 60—70% chromium. 


t proces, 


ra an 
some quantity of carbon. Depending °F fort 


carbon contents, two varieti 
ed—high carbon ferro-chrome an about 4% i 
ferro-chrome, the former containing 


ining “ter 
more of carbon and the latter con NA nt 
0 


~ro-chrome 
1%. The low-carbon ferro ca acture varie 


value and is used in the mant jinles 
grade alloy steels, particularly E 
ties. 


While reducit i 
F | 
ore with carbon, the alloy tends to on™ f 
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s been worked out in Canada 
me from chromite con- 

f iron (more than that 
h oe practice). A new alloy 
require -X which is a mixture of chromium 
ferro-chrome-silicon, is obtained. 
terial, the open-hearth furnace can 
of the more expensive electric 
uring stainless steel. 
steels of different grades and qualities 
factured by using different proportions 
are many m—from less than 1% up to 50—60%— 
or mixed with other alloying ele- 
1 balt, manganese, tungsten, 
ments olybdenum, titanium, vanadium, silicon, 
Cur as columbium, selenium, and zirconium. 
Sing upon the proportion of chromium 
aa 2 the carbon content, and also other 
elements present in the alloy, a large range of 
properties may be obtained in these steels as 
regards strength, toughness, hardness, high elec- 
trical resistance, and resistance to wear, chemical 
corrosion and oxidation. 

Based on the percentage of chromium content, 
chrome-steels may be classified, in a general 
way, as follows: — 

(1) Low alloy structural and heat-treated 
high tensile steels containing up to 
3:5% Cr, 
(2) Special purpose steels containing from 
3-5 to 10% Cr, 
(3) painless steels containing from 10 to 16% 
T, 
(4) a nickel stainless steels contain- 
ng irom 16 to 22% Cr, and 
(5) High corrosion and oxidation resisting 
n es containing more than 22% Cr. _ 
automobile eels of class 1 are largely used in 
structura] Peco action and in high-strength 
railway ane for constructing lorries, tanks, 
ich can be Ses, etc., and for tool steels. Those 
ly of the ioe gtouped under class 2 are general- 
eit snae gies variety and, on account of 
Corrosion resisth ysical properties and moderate 
Chemica] and oem they find wide use in the 

The origi e roleum industries. 
Hes developed a Steels or rustless varie- 
and ese steels in Sheffield come under class 

Cooking ute are used for making cutlery 
ine p] nsils, and for producing hydraulic 


si e 3 
Ure ste mea eS and fittings for high pres- 


e c 
Staj rom 
“Iles steels pea of class 4 include the super 
S Stoupeg -~ Stainless chrome nickel steels. 


under this class are specially suit- 


ha 
A new re ferro-chro 


5 u! ge O 
for PIO 
pining DE” the 


able for light weight structures where great 
Strength is required, as in aircraft, superstruc- 
ture of ships, high speed trains, etc. Addition cf 
small proportions of molybdenum, tungsten, 
titanium, columbium, etc., to these alloy steels 
improves their resistance to corrosion by acids and 
oxidizing agents. 


In recent years some modifications have been 
effected in the chrome nickel alloy steels of stan- 
dard composition by replacing part of the nickel 
by manganese or copper. The former type gives 
an alloy steel of a pleasing silvery appearance fit 
for decorative purposes; the latter, due to its 
free machining qualities, is highly suited for roll- 
ing and fabrication. 


Chromium steels of class 5, containing above 
22% Cr, are highly resistant to corrosion and 
oxidation. These alloys, with or without modifi- 
cations, are employed for cast articles used in 
high temperature work. They can be had as 
sheets and rolled products, and can be readily 
cast into any shape, e.g., pump casings, impellers. 
These steels offer good resistance to oxidation 
up to 1,100°. 

METALLIC CHROMIUM: —Chromium is a lustrous 
greyish white metal with a slight bluish tinge, sp. 
gr., 7-14; m.p., 1,830°. The pure metal is difficult 
to prepare. It is made by reducing chrome ore 
with silicon in the electric furnace or by the 
alumino-thermic process. The purest chromium 
available commercially, is produced by the elec- 
trolysis of chromic acid solution. x 


Even when 99% pure, the cast metal is hard, 
brittle, coarsely crystalline and not amenable to 
working and, consequently, has very little com- 
mercial use except in the compounding of non- 
ferrous alloys and for electro-plating purposes. 


Nickel-plating is now being replaced to a large 
extent by chromium electro-plating since -the lat- 
ter is more durable. Light coating (thickness of 
coat, 0-00002 in.) is adopted for decorative and 
anti-tarnish purposes and for plating sanitary 
fittings, electrical appliances, stoves, coffee kettles, 
ete. Heavy coating (thickness of coat, 0-01 in.) 
is employed for imparting resistance to wear and 
corrosion. It is employed for coating printing 
plates, automobile parts, plumbing fixtures, 
power plant fittings and numerous other articles. 
Recently the process of chromium plating has 
been greatly improved and in the Nast process, a 
coating is secured which neither peels off nor 
chips out. The chromium used for placing BU 
poses forms, however, a small proportion of the 
total output of the metal. : 
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Chromium is used in the manufacture of a bricks considerably. Chrome bricks = | 


number of non-ferrous alloys and alloys of low 
iron content. Among these, the stellite group 1s of 
special importance. Stellite is essentially an 
alloy of cobalt and chromium with a small quan- 
tity of tungsten or molybdenum, containing 
40—90% cobalt and 10—30% chromium. The 
alloy is extremely hard, takes a good cutting edge 
and is specially suitable for high speed tool 
work. Another alloy, known as nichrome, con- 
tains 60% nickel, 14% chromium and 15% iron. 
Its special application is as a high temperature 
resistance alloy and it is used for annealing boxes, 
carbonizing boxes, retorts, etc. A wide range of 
physical qualities can be imparted to chromium- 
vanadium steels by proper heat treatment. 

A group of alloys containing essentially chro- 
mium, nickel, molybdenum and iron is notably 
resistant to hydrochloric acid. With 20% chrom- 
G; ium, these alloys become resistant to strong oxi- 
4 dizing agents and are specially used for catalyst 
tubes, mixer parts, pickling boxes, ete. Chrom- 
ium-copper alloys are employed to a small extent 
for electrical conduction, particularly at high 
temperatures. In cast copper alloys the addition 
of small quantities of chromium has been found to 
restrict grain growth. 

y Refractory Uses: —Since chromite possesses 
high corrosion resistance and withstands high and 

sj sudden temperature changes, it finds many uses in 
} the refractory field. It is chemically neutral, and 
} 
p 


its use is particularly favoured wherever acid and 
basic refractories cannot be employed. For the 
manufacture of chrome-refractories, low grade 
rt i ores containing 41—45% Cr,0,, and silica content 
below 5%, are used. Ores relatively high in 
silica and low in Cr,0, can be successfully em- 
ployed in the manufacture of composite chrome 
pi bricks. The amount of iron oxide present in the 
7i ore plays an important role. Iron content up: to 
about 15% is tolerated, and any increase beyond 
this reduces the refractory property of the ore. 
Apart from chemical composition, the physical 
condition of the ore, especially the grain size dis- 
tribution, influences the refractory character 
_ Deposits consisting of fine grained Chromite 
_ cemented in thin films of matrix are preferred to 
other types of ore for this purpose. 
_ Chromite is used as a refractory material in 
ree forms: (1) in lump ore as mined, (2) as 
me bricks, and (3) as chrome cements. 
recently chrome bricks were produced 
ring bricks made from raw ore with 
us binders, usually of an organic nature 
addition of a small quantity (5—10%) of 
g to the batch improves the quality of the 
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Unburnt chemically bonded chron 


taining small amounts of dead-burnt 
are specially useful for the front ang 
of open hearth furnaces, bulk heads CK Walls 
high temperatures are met with. ete, Where 
Chrome paste, made by wetting finel 
chrome ore, applied sometimes by ie ground 
special gum, is used for patching corron 0 
furnace linings; lumps of chrome ore oe att 
with a mortar of finely crushed ore, sre wu 
fill up the eroded cavities in the anal wae to 
furnaces. Finely ground chrome ore na of 
form also is used to give a protective costae 
furnace roofs. Chrome ore with rane to 
paste is used for repairing steel furnace Raine 
Tt is cheaper than chrome-magnesite or magne 
bricks. : 
Chrome refractories, in addition to their use as 
linings for basic open hearth furnaces, have been 
also employed in the construction of arches of 
electric steel furnaces, for lining of copper and 
nickel smelting furnaces, for parts of combustion 
chambers of high pressure steam boilers, and for 
the lining of roasters employed for soda recovery 
in the soda process for making paper pulp. 
Chrome refractories are preferred to magnesite 
and silica-alumina mixtures due to their long life 
and low cost of production. i 
It is usual to add a small proportion of deat: | 
burnt magnesite in making chrome pricks; durme | 
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the last few years larger quantities are nea | 
mixed, and the chrome-magnesite bricks a i 
in 


produced are eminently suitable for use 
furnaces. 3 
Another type of refractory product kno 
Siemensit is made by fusing a mixture o | 
produced during the manufacture of ferroc™ y | 
with chrome ore, magnesite and Ol is | 
stands a temperature exceeding 2,000 3 
porosity is below 2%. mad 
In recent years great advances have be ich | 
in the use of unburnt chrome brick: poa ; 
both olivine and magnesite are Coe tis actoll 
chrome ore. These are said to neS mperailt 
ly, spalling at high and fluctuating mee 
and being lower in cost than chrom 4 
bricks, they are replacing the laiton 
Refractory bricks compose 
silica are produced in large % | 
combination has high load-beat!> s 
compared to chromium refractor gh te | 
mechanically weak under load 4 and fo 
tures but resist alkali and acids e 
toriness with improved slag res 
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materials for other salts of chromium. 
the preparation of these salts, high grade 
For i oro (CHO 48—50%; silica, 6%; and 
chromite low) is employed. The chromates and 
eames including other chromium salts 
a red from them, e.g, chrome alum, chro- 
ve acetate, chromium chloride, are extensively 
A in tanning, dyeing, pigment, ceramic, glass, 
and other industries. he 
The tanning industry consumes large quantities 
of chromium salts. Chrome-tanned sole leather 
is stated to have exceptional wearing qualities. 
In dyeing, especially of woollen cloth, chro- 
mates and dichromates of sodium and potassium, 
chrome alum, chromium chloride, chromium 
fluoride, and chromium acetate are employed. 
These salts act as mordants and impart the de- 
sired shades to woollen goods. 
Lead chromate is extensively employed in the 
pemeni industry. Normal lead chromate is 
nea OW, and basic lead chromate red. Lead 
ae ped with potassium and sodium 
rms vermilion. Normal lead chromate, 
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mixed with prussian blue yields a green pigment. 
Other pigments are prepared from anhydrous and 
hydrous chromic oxides, the former yielding 
ultra-marine green, and the latter, when mixed 
with boric acid or ammonium Phosphate, yielding 
different shades of green. 

For ceramic purposes, either chromite by itself, 
or its products—potassium dichromate, lead 
chromate and chromic oxide—are employed. 
When chromite is used, it has to be crushed and 
finely ground to pass through 300-mesh sieve. It 
imparts a pearl-grey colour to flooring tiles and 
electrical porcelain. When chromium salts are 
employed, it is usual to mix them with a suitable 
flux before calcining. In a reducing atmosphere, 
chromic oxide forms a green pigment, and in an 
oxidising atmosphere, it forms a buff or red 
coloured pigment. The pigments are used to 
colour the clay body before or after firing. 

Finely ground chromite (2—6%) is added to the 
glass batch to give various shades of green to the 
final product. The depth of colour depends upon 
the proportion of chromic oxide added to the 
batch. Small quantities of potassium dichro- 
mate, iron and copper when added to the batch, 
impart blue and green colours. 


PRODUCTION AND ESTIMATED RESERVES 
Table 2 gives the quantities of ore raised in 
each of the important producing areas in India. 
Reliable data on quantities of reserve ore in 
each of the several chromite-bearing areas are 
lacking. 


TABLE 2.—PRODUCIION OF CHROMITE IN INDIA* 


Bihar Madras 


Mm A 


= 
Saraikela Kistna 


5,194 
99,928 o 
4,476 

1,01,218 


Mysore Orissa 


= =N ; 
Hassan Mysore Keonjhar 


22,257 
Tigo 3,56,188 
35,184 


23,170 
1,90,127 428,081 


20,971 
1,68;650 
485 
3,220 
2, 272 
38,602 
2,306 
27,098 
3,016 
35,900 
3,137 
54,585 
5,996 
1,37,653 
9,869 
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30,968 
3,717,213 
11,985 
3,32,871 
14,415 
4,10,004 
10,227 
2,97,126 
18,686 
3,90,168 
10,445 
3,64,262 
24,201 
6,91,850 
34,717 
9,97,639 
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The available information, which is rather im- 
perfect, indicates that India has a reserve of 
about 1,00,000—2,00,000 tons which may be classed 
as high grade containing 45% or more CrO, the 
remainder being low grade containing 30—44% 
Cr,0,. These estimates, which are approximate, 
are probably conservative, and the deposits in 
several areas require intensive prospecting to as- 
certain precisely the actual quantities of ore they 


contain. 


SCOPE FOR. EXPANSION 
Dichromate Industry: —In pre-War years, India 
was importing annually about 250 tons of potas- 
j sium dichromate, and about 750—800 tons of 
sodium dichromate, the total imports of the two 
salts during the 6 years, 1934-35 to 1939-40, 
amounting to 6,638 tons. The War gave an 
impetus to the setting up of sodium dichromate 
factories at several places in the country, the 
industry consuming about 1,000—1,500 tons of 
a high grade chromite per year. The industry has 
now become stabilized. Besides the tanning 
industry which consumes the bulk of the output, 
chromate is being employed, especially in the 
United States of America, as a protective coat for 
iron and steel in preference to lead chromate and 
other yellow pigments. If this new application 
$ of the dichromates comes into vogue in India, 
h the demand for chromates and, hence, for the 


Ay chrome ore will increase still further. 
i Ferro-Chrome:—The high grade ores in Mysore 
t contain too high a proportion of iron to come 
i within the standard specification, the ratio of 
chromium to iron in the Byrapur ore being 2: 1 


and in the Sinduvalli ore, 2:4:1. The high grade 
chrome ores of Singhbhum, like those of Mysore, 
contain too high a proportion of iron to come 
within the standard specifications required for 
the production of ferro-chrome. 

Mysore has been contemplating for a long time 
to set up a small plant for producing ferro-chrome 
to the extent of 3,000 tons per year. Experiments 
conducted in 1929 to ascertain the possibility of 
manufacturing 60—70% ferro-chrome, of both 
high and low carbon types, were promising. 

The ratio of iron to chromium in Mysore and 
Bihar ores is, no doubt, higher than normal for 
the production of 70% ferro-chrome, but recent 
; researches in America have shown that low grade 

ores and ores having a high proportion of iron 
be used successfully for the production of 
chrome and also for the production of stain- 
and other classes of chrome steels. By suit- 
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position of the ore by itself shoulg 
n 


sidered as a deterrent for the local Ot be eg 
of chrome ores for producing fee co SUmptig, 
other chrome alloys. With the desu e A 
cheap power, there is a bright fu oement of 
smelting of chrome ore in electr na 
these purposes. 

There has been an increasi 
for special steels. The demand CAAA 
speed tool steels required in railwa 
neering workshops, Government or 
tories, etc., is rapidly increasing. Th 
the manufacture of aeroplanes, aut ‘ 
engines and spare parts, armour Se 
necessitate the utilization of chrome oe ete, 
increasingly large scale for the production a 
ferro-chrome and other steel alloys. ee 

Refractories: —The demand for “low grad 
chrome ores, containing 40—44% Cr, 0, for ae 
iron and steel smelting furnaces, for mate 
bricks and other refractory products is also ikal 
to increase considerably. 


i 
c furnaces fo 


Se dem 
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CHROZOPHORA Neck. (Euphorbiaceae) 
i D.E.P., II, 620; Fl. Br. Ind., V, 408; Fl. Madras, 
316. 

A genus of 11 species of herbs and under- 
shrubs, distributed in India, West Africa and the 
Mediterranean region. 5°species occur in India 
C. rottleri Klotzsch (syn. C. plicata A. Juss. in 
part), is an erect herb or under-shrub with large 
leaves, and flowers with yellow petals and red 
stigmas. The plant is found throughout the 
warmer parts of India. It is acrid and poisonous: 
The capsules give a blue colour when wetted. 
C. hierosolymitana Spreng. (syn. C. tinctoria f 
Juss. in part), an annual herb found in the ae 
and Afghanistan, resembles closely the Me a 
ranean plant, C. tinctoria (Linn.) A. oe ris 
has been often confused with it. The m Ape 
the true TouRNESoL which yields a pur strat 
closely allied to orchill and litmus. C. na pa 
Dalz. (syn. C. plicata 3 Fl. Br. Ind.) an Ind) 
vifolia Klotzsch (syn. C. plicata 2 H inroughott 
two procumbent species occurring 
India, do not yield the dye. tributed i 

Minor medicinal properties are $ aa oun 
different species of Chrozophora, but pe ise 
of the confusion in literature Tegar ing | to sia” 


; rS Sai: ple g 
tity of different species, it 1S ne an patt 
h 


c 


cular species has 
C. prostrata are said t 
seeds are used as purgative: 
root are given to children for ¢ 
has emetic, drastic, and corrosive 


ough. ropet" | 
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1938, 40, 276). 


ed 
ds are us 
0 


UM Linn. (Compositae) 
EA genus, comprising about 
f Pi and undershrubs, of which a 

commercial insecticide, Pyrethrum. 

the source of Dalmatian 
, fein (syn. oe roseum) 
pyret rsian insect powder. Caucasian 
that of the 3 obtained from C. marschallii 
pa first two species have been intro- 
and are being cultivated in 


js common 


f these 
E era species of Chrysanthemum are orna- 


mental and are grown in gardens for their large, 
showy, multi-coloured flowers. 


c. cinerariaefolium (Trev.) Bocce. syn. Pyre- 
thrum cinerariaefolium Trev. 

A glaucous perennial herb, 18—24 in. high with 
finely cut leaves and numerous flower heads, 6—9 
mm. diam. when closed and 9—12 mm. diam. 
when open. Each flower head bears on a recep- 
tacle, 4—8 mm. in diam., a large number of yellow 
disc florets surrounded by a ring of white or 
cream-coloured ray florets. The achenes are 5- 
ribbed. C. cinerariaefolium gives larger yields of 
fiower heads and seeds than C. coccineum, but is 
less resistant to disease and injury (Bull. imp. 
Inst, Lond., 1930, 28, 300). 

C. cmerariaefolium is a native of Dalmatia, 
Seina and Montenegro, and is cultivated 
‘ali Be scale in Algeria, Dalmatia, Aus- 
ens ee Bulgaria, California, China, Japan, 
witzerland y, aaya, Persia, Russia, Spain, and 
T TRE ultivation has also been under- 
matian Ree and and in India. The term Dal- 
olium, grow Tum is applied to C. cinerariae- 
Sea, non the eastern coast of the Adriatic 

Ja a 
rariaefoii re yrethrum, also derived from C. cine- 
appearance 1S similar to the Dalmatian in 
“ples (pyrethri e concentration of active prin- 
flowers ranges Po) in the Dalmatian and Japanese 

ively „Om 0-38 to 0-58, and 0-58 to 1-21% 
enya pyrethrum is reported to 
43 399) 7° content—1:43 to 1-89% 
"mental cultivati 

aken in Ka ee lon of pyrethrum was 
abner years A mir and in Nilgiri Hills in 
sted so T ot World War II. The results 

Pressin E and the need for pyrethrum 
“Ucularly as foreign sources of 


CHRYSANTHEMUM 


as a cathartic (Caius, J. supply were cut off during the War period, that 


the area under cultivation 
to meet at least a 
ments (Table 1), 


was rapidly extended 
part of the military require- 


eee 
TABLE 1—PYRETHRUM PRODUCTION IN KASHMIR* 


(1 md.=82 Ib) 


Production 
of flowers 
(md.) 


Year Acreage 


Sale 


Sale price 
(md.) E 


(Rs./nid.) 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 


55 
33 
373 
1469 
1436 


100 
100 
100 
90 
90 
60 
50 
40 
40 


322 

896 
1350 
1600 
1744 
1744 
1744 


*Information from Indian Agricultural Research Institute, 
New Delhi. 


The area under pyrethrum in Nilgiris during 
the period 1944-47 was 1,868 acres, the production 
of flower heads being 107,912, 96,561 and 89,129 Ib. 
in 1944-45, 1945-46 and 1946-47 respectively. There 
has been a progressive fall in the acreage since, 
and in 1949-50 the area under pyrethrum was 600 
acres, the production being 2,260 lb. 

Attempts have been made to grow pyrethrum 
also in other parts of India, and encouraging 
results have been obtained in Kulu, Palampur, 
Mayurbhanj (Orissa), Kumaon, Assam, Mysore, 
Travancore, and Kodaikanal. The aggregate 
acreage under pyrethrum outside Kashmir was 
estimated in 1947, at 2,000. Attempts to grow the 
plant at Dehra Dun, Saharanpur, Dharwar, Poona, 
Sakrand and Ranchi have been unsuccessful 
(Chopra et al., Indian Fmg, 1947, 8, 78; Burns, 
ibid., 1941, 2, 58). 

CULTIVATION 

Pyrethrum thrives best in a dry climate on 
well-drained sandy soil. Red lateritic loams are 
also suitable. It can grow on mountain slopes 
and waste lands, but too rich soils, water-logged 
conditions and severe frost are unfavourable for 
growth (Indian J. Pharm., 1939, 1, 89). ; 

Sowing is usually done either in spring or in 
autumn. In Kashmir, seeds sown in autumn give 
high germination, while in Assam, the nae 
number of seedlings are obtained from ar 
sowings (Majumdar, Allahabad Fmr, 1942, 16, 121). 


The seeds required for sowing should be gathered 
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from selected plants when the flowers are fully 
mature and the seeds are about to be shed. They 
tend to lose their viability on storage. Before 
sowing, the seeds are soaked in water, wrapped 
in cloth or sacking, and buried in damp sand. 
They are sown evenly in prepared nursery beds 
with good drainage. 1 lb. of seeds gives about 
15,000 seedlings. Beds are laid out on soft sandy 
soil, well-ploughed and brought to a good tilth. 
Well-rotted cow dung may be added as manure in 
less fertile soils. After sowing, earth is sprinkled 
over the seeds and the beds shaded with straw 
matting. In prolonged spells of dry weather, the 
beds should be watered regularly after sunset 
(Bull. imp. Inst., Lond., loc. cit.; Fotidar, Indian 
¥mg, 1941, 2, 413). 

The seeds germinate in 10—15 days and the 
shading is removed after the shoots appear. A 
second dose of fertiliser, preferably night-soil, is 
applied to the land when the seedlings are 2—6 in. 
high. The beds should be systematically weeded. 
Seedlings (4—5 in. high) are transplanted on ridges 
at intervals of 7—12 in. and in rows 1—2 ft. apart. 
A spacing of 18 in. x 18 in. permits the planting 
of about 20,000 seedlings in one acre. Seedlings 
from spring sowings may be transplanted in 
April-July and those from autumn sowings, in 
October-November. Failing this, the seedlings may 
be left in the nursery beds and transplanted in 
early spring next year (Majumdar, loc. cit.). 

Plants can be raised also from cuttings and 
splits as in Kenya. Splits, being larger than seed- 
lings, are easy tohandle andthe need for raising 
seedlings on nursery beds is obviated. The plants 
also flower earlier. Vegetative propagation, how- 
ever, is not a common practice as it is said to 
shorten the life of plantations (Beckley, Bull. imp. 
Inst., Lond., 1938, 36, 31). 

The field is irrigated only when necessary. The 
land must be well-drained and every precaution 
taken to prevent water-stagnation. Two weedings 
in the first year and one in subsequent years are 
recommended. 

Application of excessive doses of nitrogenous 
manures induces profuse leafing but suppresses 
flowering. The principal manure used in Hokkaido 
plantations is stable litter with a good auxiliary 
manure in the form of night-soil, plant ash, fisk 
cake, or super phosphate of lime. Stable manne 
is usually applied at the time of transplantation 
and auxiliary manures are applied after the 
ee are plucked (Bull. imp. Inst., Lond., loc 
cit.). i 

The plants flower within one year of z 
planting but the yield is poor. Tn the shea 
flowering starts at the end of March and continues 
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Fig. 63.—Chrysanthemum cinerariaefolium 
till the end of May (Burns, loc. cit.). In Kashi 
the flowering season is June-July, and in w 
the plants are reported to flower all thio th 
year (Chopra et al., Indian Fmg, 1941, ‘the 
Venkataraman, Indian J. Hort., 1949, 6, 2 yet 
first marketable crop is obtained in the MF anal 
after sowing, and harvesting is continue indus 
ly for 3—4 years (Chopra et al., J. set 


Res., 1948, %, 532). ey ae 
The flower heads are gathered Spear 
about three-quarters open. It has Ore print 


ed that the concentration of a the 
ples increases with the developmen w 
flower heads, reaching the maxa 
all the disc florets are open. Theori florets ef 
should be picked just when use ticable | rit) 
about to open, but this is not practic? pg g0% 
mercial plantations. PrE e active 
is influenced by maturity; ose 

ples in Be eet baie flowers decry ni 
rapidly than in immature ae Jucke Fa 
flowers. The flowers are usually P Y.S a’ 

In some parts of Europe and 19 


the 
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Chrysanthemum cinerariaefolium in bloom 
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CHRYSANTHEMUM 


‘os off the flower heads 
E receptacle provided 


d which 5 
dhan S nd portion of the scoop 


S > 
in the hi 
an urpose n 


ording to altitude. In Kenya, 
t 450 lb. per acre at 
0 ft., although ue 
jons oie ‘cher yield, up to 780 Ib., 
ie Seer ciovations of 3,300 9500 
acre is 1,120—1,680 an 
; ; mic cultivation is possible 
it Kashmir, a a000 ft., optimum yields are 
rout 6.000 ft. The average yield, 
Ib. per acre, is low as compared with the 
viz, 20 Hanis from Kenya. In Assam a yield of 
reported i acre has been reported at altitudes 
D “at 6,000 ft. In the trial plantation at 
oe on (UP), a yield of 34 Ib. of dry flower 
heads from 2-year old plants was obtained; in 
Mysore, the yield is reported to be 75 Ib. per acre. 
In experimental ene in Orissa, the 
jeld is 40 lb. per acre. 
Wei and dampness reduce the yield. Light 
pruning at the beginning of the dry season after 
picking is necessary to keep the plants sturdy. A 
well maintained plantation may yield even for 
8-10 years. There is a gradual fall in the 
pyrethrin content of harvested flowers after the 
third year of planting. The yield tends to be- 
come uneconomic after 3—4 harvests, and re- 
Planting is undertaken (Chopra et al., J. sci. 
industr. Res., 1948, 7, 532; Indian Fmg, 1947, 8, 78). 


Harvested flower heads are usually dried in the 
ae Kashmir. They are thinly strewn on straw 
mes the flowers turned over from time to 
a issue uniform drying. At night they are 
i~7 he a cover. Dehydration is complete in 
on gently tying being considered sufficient, when 
nger, the Pressing between the thumb and the 
een homens crumbles to powder. It has 
fads contai in Kashmir that sun-dried flower 
than shade-dr 2 higher percentage of pyrethrins 
after an mht flowers, Drying in the shade 
ve the aR see l drying in the sun for 3 days 
w Curr, Sci, 1945 Bie oe product (Chopra et 

j : USE ; Indian Fmg, 1947, 8, 


; Mechani $ 

X Dyreth a ets have been designed for dry- 

heat’? is the Ree STS. One that is favoured in 

eae air ig Paard draught drier in which 

ing “ning the rawn through a series of trays 

the i reached OWers. The correct stage of dry- 
h When a flower squeezed between 


(wall a f varies acc 


jeld is abou 
ge yel 300--6,00 


~ Pow, and 
Beder but doe the finger does not crumble to 


S i is gi 
o if a rolling squeeze is given. 


At this stage, the material contains about 10%. 
moisture; the natural colour of the flower is re- 
tained and the material can be handled, packed, 
and baled with very little damage. Over-dry 
flowers are brittle and break up during handling. 
The powdered material is yellow when fresh; 
after storage for some months or when obtained 
from old and poorly cured flowers, it is dull 
brown in colour. 

Dried and powdered flower heads have a 
pleasant characteristic odour. They are acrid and 
bitter, and cause a numbing sensation to the 
tongue and lips. They keep well when stored 
in coloured air-tight glass jars or in partially 
evacuated tin cans. 

COMPOSITION 

The chief active principles of the flower heads 
are pyrethrin I and pyrethin II. Their distribu- 
tion in different parts of the flower and their con- 
centration in flowers collected from different parts 
of India and from other sources, are given in 
Tables 2 and 3. 


TABLE 2* 
Pyrethrins % 
= CEER 
Part Flower head Open flower 

Achenes 2-27 4- 54, 
Receptacles 0:26 0:27 
Involucral scales 0-15 ac 

Disc florets Trace 0-48 

Ray florets Trace 0-18 
Stems 0:15 se 


*Bal, Indian J. Pharm., 1940,2,132. 
aReceptacles & scales 


enn EEEEEEEEEEEEEEEEEEEEEEEEEREEE 


TABLE 3* 
PyrethrinI Pyrethrin II Total pyra- 
Source ee 7 Total Pap 
Kashmir (Tangmarg) 0:35 0°57 0:92 
Kashmir (Baramulla) 0:32 0:62 0-94 
Punjab (Palampur) 0:22 0-68 0:90 
Punjab (Kulu) 0:35 0:40 be 75 
U. P. (Dehra Dun) 0-63 Oe 0-78 
U. P. (Garhwal) 0:29 Vie 0°57 
Madras (Kodaikanal) 0:76 0262 1 
Madras (Coonoor) 0-44 0-45 2 = i 
Assam on oo 

j ` 1:15 
Orissa (Mayurbhanj) we è ay 3 

Mysore (Bangalore) Sa x4 ; 
Ceylon (Hakgala)** 0:47 0-57 ae 
0:77 0°56 33 
ee 0°35 0:63 0:98 
A 0-38 0°63 1:01 
ap: 

*Puntambekar, Curr. Sci., 1943, 12, 232. ** Bull. imp 
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il CHRYSANTHEMUM 

Fal S ee 

sy Pyrethrin I and pyrethrin Il, isolated from the 
p oleoresin extract of the flowers by Staudinger and 


Ruzicka, are viscous, oily liquids soluble in hydro- 
carbon solvents. Pyrethrin I gives on hydrolysis 
an unsaturated ketonic alcohol, pyrethrolone, and 


Si chrysanthemum mono-carboxylic acid, while 
na pyrethrin II gives pyrethrolone and chrysanthe- 
=H mum dicarboxylic acid. More recent work has 
Sn shown that pyrethrins I and II are mixtures of 


E) substances in which chrysanthemum mono- and 
dicarboxylic acids are esterified with more than 
one, and probably several, ketones. A new ketone 
cinerolone has been isolated and its esters with 
, chrysanthemum mono- and dicarboxylic acids 
+ are designated cinerin I and cinerin II (Gnadin- 
i ger, 423). Pyrethrins are highly unsaturated 
substances which lose their activity on hydrogena- 
tion. Isolated pyrethrins decompose to the extent 

of 97% in air and sunlight at a temperature of 
20—25° within three days. 

The proportions of pyrethrins and cinerins in 
commercial preparations vary and with them 
their insecticidal potencies. Pyrethrins are about 
1:3 times more toxic than cinerins, and pyrethrin 
J and cinerin I are nearly 4 times more effective 
than pyrethrin II and cinerin II respectively 
against house flies (Chem. Abstr., 1947, 41, 3766; 

- 1948, 42, 3899). 


Different solvents and mixtures of solvents, 
have been employed for the extraction of oleo- 
resin from the flowers. By using a mixture of 
alcohol, acetone, and kerosene for extraction, and 
distilling off alcohol and acetone from the extract 
below 60° under reduced pressure, concentrates 
containing 10—12% pyrethrins have been obtained 
_ (Indian Patent No. 35338, 1946). 

In addition to pyrethrins, cinerins, phenolic 
jodies, mono-and dichrysanttemum acids, pyre- 


ine and stachydrine are also present (Henry, 
The flowers yield an essential oil (c. 0-:07%) 
contains a paraffin (0,,H,, m.p., 54—56°), 


of flowers from Nilgiris gave: B-caro- 
9 ug., and total carotenoids. 4-7 yg./g. 
i & Pillay, J. sci. industr. Res., 


ls when ingested, but if introduced 
circulation, they have a marked 
principal site of action being the 
s of dermatitis and other skin 


affections are reported wit oe 
pyrethrins, but toxic effects sane allergi, ie 
are probably due, not to the DITEN © Extra u 
non-irritant even in concentrations = Y ic ths 
93%, but to phenolic constituents 53 & hig ate 
(Subbaratnam et al., Proc. Inde in thes 
1947, 22). BESS, (Cy, 
Pyrethrum is a contact poison hi i 
insects. It can be used either as 
spray; for the latter, suitable liquid 
pensions and emulsions have been p 
stalk and leaves also possess appre 
cidal activity and are sometimes ec 
aera powders employed for 
poses. yrethrum preparations ; 
ant place in anti-malarial measure M j 
protection against a number of agricultur ia 
horticultural pests (Table 4). ad 


Pyrethrum is used as a livestock : 
parasitic insects. For this purpose enue 
heavy oils are particularly suitable. It is usual tp 
prepare standard concentrates and mix them with 
heavy oil te the required dilution before use. The | 19 
addition of 5% pine oil increases the repellent | 
action against parasites and masks the odour oi | m. 
the oil (Gnadinger, 240). 


v 


ghly toxi 
ie ty | 

Powder Or : ; 
extracts, suş- 
Tepareq, 
Clable insect 
onstituents 3 
Specific py. 


oo 


The efficacy of pyrethrum compositions against f 19, 
specific organisms is greatly enhanced by certain | 
additives. Sesame oil, sesamin, isosesamin ant | 49 


asarinin are effective activators against house flies. 

Derivatives of alkanamides, piperic and phthalic 

acids, and a number of other compounds, function f 44, 

as synergists and their use in pyrethrum prepat 

tions is covered by patents (Gnadinger, i ee 

Chem. Abstr.,1946, 40, 672; 1947, 41, 5251; 1948, | 

42, 1377, 1016, 6757, 9063, 2722, 3129, 318). oat K 
Pyrethrum is effective as an external o 

tion in pediculosis and scabies. In the form or 

extract containing 0:75% combined pye 

dispersed in an ointment base of wool fat, Pre. 

latum and paraffin, it is an efficient reme th f > 


scabies (Roy & Ghosh, Indian med. thee | ab 
76, 333; U. S. D., 948). It is useful as a atestil! che 
mintic against Ascaris lineata an other ipa | i 
parasites in veterinary practice ( l sim 
Indian J. vet. Sci., 1934, 4, 275). jaht J 

Powdered pyrethrum is subject to eog are i 1 
adulteration. The common adulterat Jant, oF a 
stem and leaf of the pyrethrum p pers X 
powdered flower heads of othe? iB i 
Compositae, specially of C. leucant in erit i the 
the ox-eye daisy. Lead nao ish tiret Th 


fustic are used for imparting 4 ye are 
the powder. Most of the adulterants 


Collection, Haridwar 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


T 


Form of Nature of 
Pest application control 
EE oe afato 
vaca pi me Dust 94-98% kill 
crue pust Compas 
Beat Jeaf-hoppe?: spray 98% Kill 


~ Butetiz tenellus 


g. Squash bug; Dust & Complete ; 


Anasa tristis spray sprays give 
better results 
-aphis, 5 x 1 
és Borough onobrychis Spray Good 


7 (ireenhouse whitefly, 
$ aies vaporariorum Spray Good 
8, Sugarcane frog-hopper, 

Pre saccharina Dust 80-99% mor- 


tality of adults 


9. Corn ear-worm, 


Heliothis armigera Spray Satisfactory 
10. Fall army worm, 
Laphygma frugiperda Spray Satisfactory 


l. Asiatic rice borer, 


Chilo simplex Spray Complete kill of 
eggs 
12. Potato leaf hopper, 
Empoasca fabae Dust Complete 
13. Codling moth, 
Cydia pomonella Spray Complete against 


larvae, pupae 


l4. Diamondback moth, and wedults 


Plutella maculipennis Dust Effective 


15, Tomato pin worm, 
eiferia lycopersicella Dust 


: Striped floa beetle, 
Phyllotreta vittata 


Effective 


5 D ust Effective 
17. Potato floa beetle, 


Pitrix cocumeris 


"124, Gnad Dust Satisfactory 
xe, nadin. r 

554, 659 peeo o? D47, 548, 549, 554, 544. 95d. 9 2 
BUG, 559) So» 548, 269, 270, 589, B51 abd ora, con oe 


bg’ 559, 551, 254, 254, 246, 254, 


» #4, 268, 559, 5 
able 2 
9Y micr : : 

chemical ‘ayia a examination or by simple 
„Or assessin 

ale ene oe potency of pyrethrum tne 
ha spered test je MPrisoning a fly in a tightly 
ee opted in ye 3 grains of powder has 
Move a, passed merican trade circles. The 


; th aS effective if the fl 

tmp, VA n 3 min ; e fly ceases to 
By? Lond. 1¢ and dies shortly after (Bull. 

the thr “9 1930, 28 300). 


Adis; Cone 3 
The dition of cs Should be stored after 
go ato ants in sealed containers. 
Stituted dihydroxybenzenes, 


Post i Form of 


Nature of 
application control 
18. Cucumber beetles, j 
Diabrotica duodecim- Spray Satisfactory 
punctata 
19. » vittata Dust Satisfactory 
20. Blister beetle, 
Epicauta pennsylvanica Spray 69% kill 
21. Japanese beetle, 
Popillia japonica Spray Successful 
22. Mexican bean beetle, 
Epilachna varivestis Spray Good 
23. Tobacco moth, 
Ephestia elutella Spray Effective 
24. Corn weevil, 
Calandra granaria Spray Effective 
25. Aphid, 
Colaphellus bowringi Spray Over 95% kill 


26. Imported cabbage worm, 


Pieris rapae Spray Over 95% kill 
27. Flea beetle, 
Phaedon brassicae Spray Over 95% kill 


28. Taxus mealybug, 
Pseudococcus cuspidatae Spray Good 


29. Leaf hopper, 


Empoasca filamenta Dust & 
Spray Gocd 
30. Garden flea hopper, 
Halticus bracteatus Dust Good 
31. Confused flour beetle, $ 
Tribolium confusum Spray Effective 
32. Indian meal moth, i 
Plodia interpunctella Spray Effectivə on 


larvae 


33. Poach green aphid, ‘ j 
Myzus persicae Spray Satisfactory 
34. Pumpkin beetle, 3 
Aulacophora foveicollis Spray 


25-34, Chem. Abstr, 1940, 34, 4512; 1942, 36, 5603 ; 
Bae e, 41, 7636; 1948, 42, 5606, 6051, 7479; 


1940, 34, 575. 


Effective 


aminoanthraquinones, higher phenols, sulphona- 
tion products of bhilawan shell liquid or other 
patented compositions, ensures the biological 
stability of the active principles. Biologically 
stable aqueous emulsion sprays have been oe 
loped in India. During World War II these an the 
non-greasy, mosquito-repellent pyrethrum orean 
were manufactured in large quantities for 
military use (J. sci. indust 


ian. Patent No. 35,567). ee 
Bee the allyl homologue of cinerin I (dl- 


9-allyl-4-hydroxy-3-methyl-2-cyclopentene-1-one 
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CHRYSANTHEMUM 


“ester of dl-cis-trans chrysanthemum monocarbo- 
xylic acid), has been synthesised, and commercial- 
ly produced under the trade names- Allethrin, 
Pyreside, Pyresin or Pyresyn. It is said to be as 
effective as pyrethrum extracts in insecticidal 
sprays. It has a milder odour, lighter colour 
and greater stability (Oil Paint Drug Rep., 1950, 
| 157(12), 4; Chem. Engng News, 1950, 28, 1234, 
4 12- 

A fiumber of highly chlorinated synthetic pro- 
ducts, notably dichlorodiphenyltrichloroethane 
(DDT) and hexachlorobenzene, with high insecti- 

i cidal activities have been commercially pro- 

+ duced, and are in use as substitutes for 

F pyrethrum. Their use in agriculture and dairy 
ij farming is, however, not free from danger. Liver 

h damage has been observed in rats fed on diets 
i containing DDT in concentrations as low as 
pr 5 ppm. Milch cattle fed on fodder containing 

4 DDT residues, yield milk contaminated with DDT 
(Chem. Engng News, 1949, 27, 1439). Pyrethrum 
compositions do not leave toxic residues, and their 
use in agricultural operations is unattended by 
any danger. 

A part of the pyrethrum produced in India is 
utilised in the production of insecticidal prepara- 
set tions; a part is exported. The quantity consumed 
<a in Indian industry at present is approximately 50 
toas per annum. India exported 938 cwt. of 
pyrethrum valued at Rs. 93,572 during the period 
February-May 1950. During the same period, 
200 tons of pyrethrum valued at Rs. 3,19,000 
were reexported. There were no exports from 
October 1949 to January 1950 (Information from 
Collector of Customs, Bombay). 

The total annual requirement of pyrethrum in 
the country is estimated at 4,000—6,000 tons. The 
actual production, however, is much less, though 
possibilities for extending: pyrethrum cultivation 
: exist. In recent years, the demand for indigenous 
rethrum appears to have considerably decreas- 
ed (Table 1). A part of the area under pyre- 
thrum oa the Nilgiris is now being diverted 
F attle cultivation. The limitations of the chlo- 
_rinated insecticides, which are becoming increas- 
gly evident, may increase the demand for 
thrum. There is sufficient awareness in India 
need for organised effort to develop pyreth- 
| insecticides in the country and to promote its 
zation on a large scale (Chopra et al., J. sci. 

Res., 1948, 7, 532; Rep. Panel, Fine Chemi- 

ugs & Pharmaceuticals, 1947, 18). 


n Willd. syn. C. roseum Adam. 
I, 757. 


of Persian pyrethrum of com 


rsi 1 mer 
to a limited extent in Assam. m 


i 
It occurs « SOM 


horticultural varieties and i g" 
as an ornamental plant. a usually cultiva le 
The flower heads are rather , 
most of the same size as ines os aa and a (C 
species. The involucre is green A atin |p ie 
brown, and the ray florets are reds T dak f a 
reddish purple. The achenes a broy no r 
This species flourishes at altitudes of An Tibbeg | iin 
ft., yields earlier than C. cinerariaefol M 
is less liable to disease. Yield and sec a: 
tion, however, are low. ea produc f 
Persian insect powder is light brown in col í ! 
and is less active than the Dalmatian, The” | th 
centration of active priaciples in the open 7 co f An 
heads of plants grown in Murree Hills is re mae | bet 
to be 0:25% (Bal, loc. cit.). Potted f Me 
C. coronarium Linn. l 
D.E.P., II, 272; C.P. 294; Fl. Br. Ind., IU, 344 ee 
Sans.—Chandramallika, shevantika; Hino & S 
Benc.—Guldaudi; Mar.—Gulesvati, tursipha; | os 
Urpu—Gulechini; Tam.—Shamantippu; TEL — | (W 
Chamanti; Kan.—Shevanti. l gal 
Bompay—Seoti; Punsas—Bagaur, zaenil. cit 
A native of the Mediterranean region cultivated f tar 
in India for its ornamental flowers. The rays are po 
lemon yellow or nearly white. i 
The tender shoots are used in Assam as vege f 10. 
table. The flowers are a tolerable substitute for | fat 
Chamomile (Anthemis nobilis), an aromatic bitter | th 
and stomachic. The bark is purgative. (Kir. & } Ph 
Basu, II, 1381). | 
C. indicum Linn. ' (R 
D.E.P., II, 272; Fl. Br. Ind., II, 314. al E i 
Sans.—Sevanti; Hınnı—Guldaudi; Urnu- È 


dawoodi; Mar.—Shevati; Tam.—Akkarakkaram | 


TEL.—Chamunti. | CE 


Punsan—Gendi, bagaur. tive of ( 
This species is considered to be 4 Tented ne G 
China and Japan, and is extensively cultive arel | di 
Indian gardens for its ornamental multi- A 
flowers, is sa 
The flower has a sharp bitter taste ana t Al 
be stomachic and aperient. In Indo scribed 1 th 
leaves are used as depurant and Pacts of the H 
migraine (Kirt. & Basu, II, 1380). ae oil ie 
flowers have no insecticidal proper” sist | N 
The colouring matter of the fota c a E v 
mostly of carotenoids. The red varien? th | a 


yellow f | 
the form Samidi | 
‘0 

900-5; 
124-2) 


chrysanthemin, and the 
flavone pigment, luteolin in 
site. The seeds contain 15-8 
c'l (acid val., 93-2; sap. Val. 
107-2: and iod. val. (Hubl), 


gri Collection, Haridwar 
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1942, 15A, 123; Wehmer, II, 
1940, 34, 6767). 
j hrysanthemum of florists 
, syn. C. sinense Sabine; C. 
is the blended product of 
are nd hybridizations among the 
variation” $ arden forms, all flowers of a 


any & 3 
species: I nsformed into ray florets and, some 
pead a; nto tubular florets. 


BALANUS Linn. (Rosaceae) 


ouRYSOB TT 766. 
Bailey, E ut 7 species, distributed along 
A genus ns of tropical and sub-tropical 


he est Africa. C. icaco Linn. has 


ica an 
Ame troduced into Ceylon and some parts of 


Malabar. 


C. icaco (Coco-PLUM) is a shrub or a small tree 


i Jike fleshy fruits, which are edible 
ior making preserves. The fruit pulp 
contains: protein, 0-46; reducing sugars, 4:18 
—5:18; sucrose, 0-00—0-36; ash, 0:91—0-96% 
(Winton & Winton, II, 664). The pulp contains 
gallo-tannic and ellagi-tannic acids and is used 
either alone or in combination with other 
tanning materials in the production of soft and 
porous leather (Burkill, I, 533). 

The seeds contain: moisture, 2-43; protein, 
10-74; carbohydrates, 63-83; and ash, 1:72%. A 
fatty oil, Icaco Oil, is sometimes extracted from 
the seeds for industzial purposes (Padilla et al., 
Philipp. Agric., 1933, 22, 408; Wehmer, I, 483; 
Record & Hess, 454). 
ane roots, and leaves are astringent 
Hess, loc. cit.) and the fruit is used for 


ae and other bowel complaints (Burkill, 


MRYSOBERYL 

Hina ne and its variety, Cymophane or 
diya), are (Hinpi—Lahasuniya; SINH.— Wayiro- 
imes, The em stones well known since ancient 


Greek wor = ord chrysoberyl is derived from two 

€xandrite Meaning golden beryl. The variety 

the Ura INH.—Pasingal) was discovered in 
Chrysobecuntains in 1833. 

H, 9. eryl, B:0:Al,0, (Be, 7:1%; sp. gr., 3-67; 

nal) orthorhombic (pseudo- 


to a: Cleaya ges. 


b a aes called chrysolite 
18 legs ce to chrysoberyl in colour, 
Tubbed, ae (H., 6-5) than chrysoberyl. 

Tysoberyl develops a charge of 


positive electricity which is retained for a 
longer time than is usually the case with other 
minerals possessing a similar property. 
Cat’s-eye or chrysobery]l cat’s-eye (to distinguish 
it from quartz cat’s-eye), also known as cymo- 
phane, is a green, fibrous, semi-transparent and 
opalescent variety of chrysoberyl. It shows the 
phenomenon of chatoyancy, due to a multitude 
of microscopic channels arranged in parallel. 
When the stone is cut with its rounded surface 
parallel to these channels, a pleasing band of 
light (the white opalescent ‘line’ of the jewellers) 
is visible across the stone and it moves from side 
to side as the stone is rotated. This gleaming 
resembles the contracting pupil of the eye of a 
cal, whence the name, cat’s-eye of the stone. 

Alexandrite is a variety of chrysoberyl, show- 
ing bluish green or dark green colour in day light 
and raspberry red colour in artificial light. It 
is stronzly pleochroic. The colour of alexandrite 
is due to the presence of a minute quantity of 
chromium in the mineral. 

Chrysoberyl and its varieties occur in granites 
and pegmatites, sometimes in adjoining gneisses 
and mica-schists. They are also found in stream 
deposits (gem gravels), ultimately derived from 
the above rocks. 


DISTRIBUTION 

Madras:—In Coimbatore district, sulphur 
yellow crystals of chrysoberyl associated with 
blue apatite, have been found in the veins of 
corundum-bearing felspar rock near Kangayam 
(11°0’: 77°34’). The stones are too highly flawed 
to be suitable for genıs (La Touche, 157). 

Orissa. —Small crystals of yellowish chry- 
soberyl have been found in association with blue 
apatite in a vein in granite of Ramidi, Cuttack 
district (Iyer, Rec. geol. Surv. India, 1942, 76 
(6), 29). 

Rajputana :—In Kishengarh State, transparent 
yellow crystals of chrysoberyl are said to occur 
with mica and aquamarine (beryl), in the pegma- 
tite veins at Govindsagar near Sarwar (26°4’: 
75°4’). Bhola, however, did not find any chry- 
soberyl in these pegmatites (Trans. Min. geal. 
Inst., India, 1935, 29, 299, 397). 

Ceylon: —Chrysoberyl occurs in pegmatites, in 
well-formed rhombic crystals of fair size, and as 
rolled pebbles in the gravels derived from hein 
waste. Horton plains, Pattipola, and severa 
gemming fields of Ratnapura have produced E 
good stones. It is frequently associated wt 
spinels, so common in Ceylon metamorphic re s. 
The varieties, cat’s-eye and alexandrite, are also 


found here. 
149 
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Chrysobery! is valued as a precious stone. Its 
varieties, cat’s-eye and alexandrite, are popular 
gemstones. Chrysoberyl and alexandrite are 
the only coloured stones which show best when 
cut as brilliants. Thin specimens may be 
‘step-cut? or ‘mixed-cut’. In cutting alexand- 
rite, due consideration should be given to the 
colours as they will appear in different direc- 
tions. Cat’s-eye is cut en cabochon (with round- 
ed or oval convex surface). To fetch a good 
price, the ‘line’ in a cat’s-eye should be brilliant, 
well-defined, not very broad and should run 
evenly from end to ead in the middle of the stone. 
al Chrysoberyl has been used for pivot bearings 
in watches and chronometers. 

The principal chrysoberyl producing countries 
are Ceylon, Brazil and Russia. Chrysoberyl 
gems are minor gems of Ceylon and Burma, and 
are sold with rubies, sapphires and spinels. In 
India, clear, transparent and flawless crystals of 
chrysobery] have not been discovered. 


CHRYSOPHYLLUM Linn. (Sapotaceae) 

A tropical American genus comprising about 
170 species of small or large, evergreen trees of 
which a few are recorded in Asia. Two species 
are reported in India. 


y C. cainito Linn. WEST INDIAN STAR APPLE, CAIN- 


ITO 
ine Bailey, 1947, I, 767. 
i) A large or medium-sized evergreen tree, 30—60 
{ ft. high, rarely reaching up to 100 ft. It is a 
native of West Indies and Central America and 


; is cultivated in the warmer parts of India for its 
fine foliage, which is dark green and shiny above 
i and golden brown beneath. The tree is valued, 
aii not only for its ornamental beauty, but also for 
ee : its delicious fruits. 

C. cainito thrives well on deep, well-drained, 
rich soil, but it can grow on sandy soils and 
clayey loams. The plant is: propagated by seeds; 

-propagation by cuttings from mature stems and 
| buddings has been recommended for choice 
varieties. It is sensitive to frost. 

The fruits are hard, globular and of the size of 
an apple (2—4 in. diam.), with 4—10 seeds 
arranged stellately inside the flesh. Several 
varieties of the plant, differing in the size and 
quality of fruits, are known. Two races are 
common, one bearing green fruits and the other 
purple; their fruits, however, do not differ in 
‘ taste or in flavour. The immature fruits are 
astringent and contain a sticky white latex. 
allowed to ripen on the tree, the fruits 
evelop a sweet delicious flesh with a sapotaceous 
flavour, and can be eaten fresh, or after making 
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Fig. 64.—Chrysophyllum cainito 


| we 
preserves (Popenoe, 344). A full grown tree iR of 
yields about 150 lb. of fruits per year (Naik, 430. | gra 

Analysis of fruits from Hawaii gave: E ik: 
matter, 11:47; protein, 2-34; fat, 1:39; acids% an 
malic, 0-17; total sugars, 4:40; fibre, 0-86; On of 
0:39% (Winton & Winton, II, 835). The a E: 
contain a bitter substance, lucumin, La ai 1 
oil, 6-6; saponin, 0:19; dextrose, j OR oa f Si 
3-75%. The leaves contain small quantities ous l wo 
resin, resinic acid, an alkaloid and a2 ancl T 


bi : 8). 3 
itter substance (Wehmer, II, 938) ft (Gamble ý 


The wood is light brown and s50 | 


443). E 
i (o 

C. roxburghii G. Don. THE STAR APPI dom | 1 
DEP,, Il, 273; Fl. Br, Ind, II, 53; im 
Pl, 236. Ka | ti 
Benc.—Petakara; Mar.—Tarsi; ne palt X 
lei, kattillupai; Kan.—Hale; Mau—At i 


Assam—Boppitha, pithogarkh. : found S 
A tall, evergreen tree, 70—120 ft. nigh 4,000 E 
Assam, Bengal and western ghats UP 
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g fruits (1-5—2 in. diam.) 
The ie ent whitish flesh surrounding 3--8 
with E fruits are insipid. 
seeds (wt, 36:0—40:5 Ib./et) is white, 
wood rd moderately hard (Gamble, 443). 
jose-grained, © ned well and worked to a fine 
Ree Though used for buildings and 
smooth surta not much in demand as it is subject 
ae k and decays rapidly (Bourdillon, 
to beetle. said to be suitable for match splints 
apf), Tt 3s Rao, 64) and for sugar-cane 
an 
crush 
C. monopy? 
member of th 
ields a date-shap' 
delicacy (Macmillan, 253). 


CHRYSOPOGON Trin. (Gramineae) 

A genus of perennial grasses, mostly tropical, 
comprising about 32 species of which a few are 
useful as fodder. 


C. aciculatus Trin. 

DEP., II, 273; Fl. Br. Ind., VII, 188; Bor, 
Indian For. Rec., N.S., Bot., 1941, 2, 96, Pl. 19. 

Hinpi—Surwala, lampa; Brnc.—Chorkanta; 
TeL.—Puttligaddi. 

A small perennial grass with creeping rhizomes 
a erect flowering culms, 1--2 ft. long, common 
eee the plains and lower hills of India and 
nae east Asia. It is commonly met with as a 
of ihe 2 damp and over-grazed lands and is one 
stave a &rasses which can withstand heavy 
i arch 1s eaten by cattle only if nothing else 
and aries and in any case, the erect flowering 

A Pe culms, which appear towards the end 
of the ‘lore are avoided as the long, sharp callus 
e gra ers Causes sores in the mouth. 
as it is S not unsuitable for lawns so long 
Woven into mown frequently. The culms are 
also be ied) cacto cases in Java. They may 
535), in the brush industry (Burkill, I, 


© ells Trin. 
~ ony I], PA o È 

Mann, 8). p iy, Bo Ind, VII, 187; Blatter & 

hi D salima, kus. 

ee and bla geass with erect culms, 2—5 ft. 
uf Š UP to 2 ft. long, forming large 

Re. found in dry, stony and 

ate Him oa The grass is common in 

yas from Kashmir to Sikkim 


and Khasi Hills up to an elevation of 4,000—9,000 
ft. It is considered to be a good fodder grass in 
Australia, and is well suited for thatching pur- 
poses (Bor, Indian For. Rec., N. S. Bot., 1941, 


o a It is reported to be eyanogenetic (Burkill, 


C. lancearius (Hook. f.) Haines syn. Andrope- 
gon lancearius Hook. f. 

El. Br. Ind., VII, 190; Haines, 1036; Blatter & 
McCann, 69. 

BrımaR—Korpo dumbau, korpo bimbu. 

A perennial grass with culms, 3—6 ft. tall, dis- 
tributed in Sikkim Himalayas, Bihar, Chota 
Nagpur and Orissa and in the western peninsula. 
It is usually found in shady positions on rocky 
hills and spurs, and is considered to be a good 
fodder. Analysis of the grass (dry matter basis) 
gave the following values: crude protein, 471; 
fibre, 27-64; total ash, 16:31; ash sol. in HCl, 
14:50% (CaO, 1-86; PO; 0-62: MgO, 1-22; and 
K,0, 2-23%) (Sen, Misc. Bull., I.C.A.R., No. 25, 
1946, 18, 19). 


C. montanus Trin. syn. Andropogon monticola 
Schult.; C. coerulus Duthie; C. serrulatus Trin. 

D.E.P., II, 274; III, 422; Fl. Br. Ind., VI, 193; 
Bor, Indian For. Rec., N.S., Bot., 1941, 2, 94, PI. 
17 & 18. 

Hrinpi—Goria, gurla, dholu, chickua; TEL.— 
Gogada gaddi, gurra battokelu; Kan.—Karehullu, 
chellosankannt. 

BompBay—Agiva. 

A perennial grass with densely tufted culms, 
1—6 ft. tall, bearing long linear acuminate leaves 
up to 3 ft. long. The grass is very variable. | It 
occurs throughout India, particularly in the hilly 
tracts from north-west Himalayas southwards 
ascending up to 6,000 ft. (Hole, Indian For. Mem., 
1911, 1, pt. 1, 108). Several forms have been 
described. but they apparently pass into one 
another and distinct species have not been recog- 
nised (Haines. 1037; Blatter & McCann. 70). 

The grass thrives in shallow, well-drained, 
sandy or stony soils, with little or no capacity for 
holding water. It grows luxuriantly in laterite 
soils in south India. It is propagated by seeds or 
suckers (Saini & Malik. Indian Fmg, 1949, 10, 51). 

The grass is a valuable fodder and is cut just 
before the flowering starts (September Oe obea] 
Analysis (dry matter basis) gave the roroning 
values: crude protein, 4:48; fibre, 26-48; nit oco 
free extr., 57°58; ether extr., 1:86; total ash, x r : 
(CaO, 0-64; P,O,, 9-19; MgO, 0-15; and K.O, 
1-28%) (Sen, loc. cit.). z 
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Fig. 65.—Chrysopogon montanus 

The grass yields about 54 tons of fodder per 
acre in 5 cuttings from January to July (Burns 
et al., Bull. Dep. Agric., Bombay, No. 78, 1916, 2). 
Well established pastures can be raised in about 
3 years, pasturing being avoided in the first year. 
The grass is not considered to be suitable for 
silage as it contains a high proportion of water. 
It may be used as a sand-binder (Badhwar & 
Griffith, Indian For., 1946, 72, 70). 


C. orientalis A. Camus syn. Andropogon wighti- 
anus Steud. 

Fl. Br. Ind., VII, 191; Fl. Madras, 1938. 

TrL—Karappa gaddi. 

A perennial grass, variable in habit, common 
in parts of Madras, from Cuddapah southwards, 
up to an elevation of 7,000 ft. in Nilgiri hills. 
Analysis of the grass gave the following results: 
moisture, 7°79; crude protein, 4:45; carbohydrates, 
42-64; fibre, 35-55; fat, 1-13; and ash, 8-44% 
| (Ramiah, Bull. Dep. Agric., Madras, No. 33, 1941, 

14). 
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Chufa nut — see Cyperus 


Chuglam — see Terminalia 


CHUKRASIA A. Juss. (Meliaceae) 

A monotypic genus widely distrib 
India and Ceylon eastwards through a inn | 
the Malay Peninsula to Cochin Chi Ur 
and south China. C. tabularis aa 
M. Roem., occurring in Burma and Cock eluting | 


has been accorded specific rank by some Ane 
OTs, 


C. tabularis A. Juss. CHITTAGONG Woop 
D.E.P., II, 268; C.P., 294; Fl. Br. Ind 15 | 
Benc.—Chikrassi, pabba; Mar—Pabba: ne 

Cittagangukarra, erra-pogada; TaM.—Agil ah 

vembu; Kan.—Dalmara; Ma..—Akil, malavey, 

Assam—Boga-roma; BurmMa—Yinma; Canad 
Hulan-hik. i 

TrapE—Chickrassy. 

A tall handsome tree with straight trunk a 
large spreading crown, generally attaining a | 
height of about 80 ft. and a girth of 8—9 ft. Tres 
with 60—80 ft. clear bole, and 14—18 ft. in gin 
are sometimes met with. It is usually found sca f 
tered in the moist tropical hill forests of Sikkim | 
Assam, east Bengal, south India, Andamans, 
Burma and Ceylon. 

For cultivation, fresh seeds are sown in March | 
or April, in light, well-drained porous soil, shel- | 
tered from the sun. Good results are obtained] 
raising seedlings in boxes or pots, peal 
in nursery lines during August when se “td 
few inches high, and planting during im 
rains or, preferably, early in the es, sows 
Fair success has been attained by ae ratet | 
on prepared ridges, about 1 ft. high. al girth | 
growth is moderate, the mean annu í 
crement being about 0:74 in. Young a 
at Dehra Dun reached in 6 year TA ; 
height of 18 ft. and a girth E rei 
coppice well when felled. Plan >A tw 
attack by Hypsipyla robusta, the 
(Troup, I, 194). 

Gitichicesy wood is pale pu red 
freshly cut, changing to golden ood 
on exposure. It is a lustrous 1—4 
weight (sp. gr., c. 0-62; wt. xtured, Sa 
uneven-grained, rather fine cae red 
possessing an attractive maho’ 

The timber is easy to 
should be converted green, 4? over » ie 
stacked in open piles under as 
form, the wood has a tend ee pel 
surface cracks, if it is 2° qigncultie? 
Kiln-seasoning presents 1O 


4 jour” ft 
in CO jsh Dio { 
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The calorific value of the wood is: sapwood, 
4,817 cals., 8,672 B.t.u.; heartwood, 5,117 cals., 
9,210 B.t.u. (Krishna & Ramaswami, Indian For. 
Bull., N.S., No. 79, 1932, 14). 

The timber is suitable for high class furniture, 
panelling, decorative work, plywood, and lami- 


toy | nated boards. Finely figured specimens are 
a an specially in demand for cabinet making and orna- 
on mental work. It is used for house building, dug- 
“utin f 


outs and canoes, cooperage and other purposes 
(Trotter, 1944, 82; Pearson & Brown, loc. cit.; 
Howard, 146). It is also suitable for bobbins, air- 
craft propellers and pager pulp (Trotter, 1944, 


Chins f 
thong 


568 191; Rama Rao, 77). 
| The bark is astringent but not bitter. Young 
male | leaves and bark contain 22% and 15% tannin res- 


Denny, i 
(LON | 


pectively (Badhwar et al., Indian For. Leafl., No. 
72, 1944, 7). A water-soluble, reddish te amber- 
coloured gum exudes from the tree, and is market- 
ed in admixture with other Indian gums (Mantell, 


ik and | 60). 

in 

The CIBOTIUM Kaulf. (Cyatheaceae) 

girth, A genus of about 10 species of ferns, distributed 
d scat in tropical America, Asia and Polynesia. The 
ikkin, rhizomes of many species contain starch. 


C. barometz J. Smith 

Bailey, 1947, I, 768. 

An arborescent species found in Assam. The 
rhizome is used as vermifuge and the root, as 
tonic. The root is also given for lumbago. The 


area | long silky hairs, yellow or brownish in colour, 
e fis | present at the base of fronds of C. barometz and 
rais | other ferns, have the property of causing rapid 
wing | See ASD ; coagulation of blood, and when properly used, 
alee aE 8 Ses of mechanically arresting haemorrhages from 
rth i nE a s j capillaries (Kirt. & Basu, IV, 2734; U.S.D., 1545). 
goi &. 00.—Chukrasia tabularis They are known under the names, Pengawar 
ving 1944, 81) Djambi, Golden Moss, and Agnus Scythicus. 


durable a is a fairly strong and hard wood, 


-4Cr Cover, but t in tł z nj : or. 
Contact with op not in the open or IN @yeCA Linn. (Euvhorbiaceae) 
White ae &round. It is liable to attack by A genus usually considered monotypic. 


Whey hand oy ood 1s easy to saw and work either by C. acida (Linn). Merrill=PAyllanthus acidus 
pro} Eteen o Y machine. It can be peeled either Skeels syn. C. disticha Linn.; P. distichus Muell. 
dy difculty “T soaking, on a rotary lathe without Skells syn. C. disticha Linn.; P. distichus Muell. 
A ET takes t finishes to a fine smooth surface Arg.. STAR GOOSEBERRY, COUNTRY GOOSEBERRY 
etin Pearson ie lasting polish (Trotter, loc. cit.: D.E.P., VI (D, 217; Fl. Br. Ind, V, 304. 
fê: of Tetainin “own, I, 266). Tt has the rare quality Sans.—Lavaliphala; Hixvt—Harfaraurt; BENG.— 
; : “hs ie es without bleachin gord aries Hariphal; TeL.—Rachayusirika, Tam. Kan. & 
ate she da Steady wood after seasoni Mau.—Aranelli, kirinellt. ; 
a 3 Bs a, S comparative “suitability as A small tree up to 20 fee veponiad to Pn 
P es of Sed as percentages of t Ja oœ- digenous to Madagascar, but frequently cu 7 
oft Ob va t : ges of the same pro g6 -dens in India, chiefly for 
rat y shes as abe wt., 95; strength as a beam, ed in home yards and garde 


Tesj am, 80; suitability as a + the fruits. F 2 
’ Shear, Denne ability 9 ability as a post, TH Bengal the trees flower mostly in hot 


ty, 90; retenti Ss ‘ j 
ardness, 110 ei noe mo weather and fruits can be collected in the early 
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v part of the rainy season. In S. India, the trees 
‘ generally yield two crops in a year, once In 
a April-May, and again in August-September (Ben- 
E) thall, 383; Naik, 431). The fruit is a sour, edible, 
4 ; astringent berry, which is eaten raw, cooked, or 
$ pickled, or is made into jam or jelly. The leaves 
are eaten as vegetable. Analysis of the fruits 
gave: moisture, 89-63; protein, 0-90; ether 
extract, 0-76; crude fibre, 0-58; carbo- 
hydrates, 7:29; ash, 0:84; and acidity (as acetic 
acid), 1-70% (Valenzuela & Wester, Phillipp. J. 
Sci., 1930, 41, 98). 


The roots and seeds are cathartic. The juice 
i of the root bark is used as a poison; it produces 
ia headache, sleepiness and death accompanied by 


severe abdominal pain (Caius, J. Bombay nat. 
Hist. Soc., 1938, 40, 276). The root bark contains 
tannin (18%), saponin, gallic acid and a crystal- 
line substance (probably lupeol) melting at 
228°. It is used in south India to a limited 
extent, for tanning (Badhwar et al., Indian For. 
Leafil., No. 72, 1944, 7; Wehmer, II, 670). 


CICER Linn. (Leguminosae) 

A genus of about 24 species of annual herbs 
distributed mostly in western Asia. Two species 
are found in India of which C. arietinum is im- 
portant as a pulse crop. 


C. arietinum Linn. 

PEA 

B- D.E.P., II, 274; C.P., 295; Fl. Br. Ind., II, 176. 
Sans.—Chanaka; AraB.—Jumez; Hinpi—But, 

$ chana, chunna; Benc.—Chola, but; Gus.—Chana, 


Gram, BENGAL GRAM, CHICK 


ni chania; Mar.—Harbara; TaM.—Kadalai; TeL.— 
i A Sanagalu; Kan.—Kadale. 
StL z An erect or spreading, much-branched, annual 
3 in herb, 1—2 ft. high, with pinnately compound leaves 
zi and small oval leaflets. All the parts of the 
plant are covered with glandular hairs. The 
pods are oblong, ł—1 in. long, with one or twc 
_ seeds. The seeds are rounded (0-2—0-4 in. diam.) 
with pointed anterior ends and smooth or 
wrinkled coats, brown, yellow or white in colour 
The plant is extensively cultivated. It ; 
not been met with in a wild state. It is con- 
sidered to have originated in the tract lying 
between the Caucasus and the Himalayas whence 
it has spread into southern Europe, Persia Egypt 
and India. It has been introduced also into parts 
of entral and southern America, Australia and 
parts of Africa. 


has 


pulse crop in 
, Tank i grain crops in 
age and production. The main producing 
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areas are the upper basins of iA 
Punjab, U.P. and Bihar) and the al ù 


: A 
of Central India and Central Provi en ta í fe 
important areas are Bombay, Rajastha S Othe | py 

i 


bad, and Patiala & East Pun; an, H ha 
vated only to a limited axe States, 11 jot 
in the lower Gangetic plains. The A 
under gram cultivation is estimated ga 
million acres. Table 1 gives the „n lx 
production of gram in India. acreage a 
The principal areas of cultivat . 
are the Bundelkhand region rae ‘es P 
closed between the Jumna and the Cp Tact en, 
Meerut to Allahabad). In Kast Punia ™ 
south western districts of Ferozepore a4 A the f l 
constitute the main centres of gram cultiy ISsat 
In Bihar, the districts of Shahabad, Patna ee 
and Monghyr are the important tracts i ' 
Central Provinces, gram cultivation is conan i 
trated in the districts of Hoshangabad, Ti l 
pore, Chindwara, Saugor, Betul and Mandla. i 
Bombay, gram cultivation is mainly confined to | 
parts of Deccan, Karnatak and Gujerat. Th | | 
data on acreage and production in important | j 
gram-growing regions are given in Table 2, 


Varieties: —Several varieties of gram differing | 
in colour and size of seed are grown in India 


GRAM 


AREA & PRODUCTION 
AVERAGE FOR 1947-48 lo 1948-49 


== 50,000 ACRES { 
5 == 10,000 ACRES i 
p 


Tha terrdloriol valara af bodia extend isto the poa te o 
Gpareprisi basa lira. 


au 
ey. of tb . 
Reproduced with permission from Sı 4/143:91 114.0 
thelr letter No. P. 8. T. V/243/62A- 
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“ato two broad groups—the most widely grown, and comprises a great many 
The brown or Desi is the shades, ranging from yellow to dark reddish 


Dl are qivisible ite 
= | me and the W yite. = brown or even black. The white or Kabuli gram 
ie ( Sse is characterised by bold seeds, and gives a com- 
eta. i A Production Average paratively poor yield. Tt is, sometimes, con- 
a Acreag' (1,000 tons) yield per sidered as a distinct species, C. kabulium (Dixit, 


i acres) 3 

a (1,000 a Indian J. agric. Sci., 1932, 2, 385). Attempts have 
ey been made to combine the higher yielding capa- 
~Iy | Shae ae city of the desi type with the bold and white 
and 1938/39 (27) 12,980 á grain characteristics of the kabuli type by hybri- 
1936/31— 11,306 2,970 588 zation, and strains medium in size and, at the 

UP 1939-40 : Sate: 568 same time, giving fairly good yields have been 
en. igloo 11,847 i y obtained (Pal, Agric. Live-Stk India, 1934, 4, 505). 
i | 1941-42 11,608 2,720 ou The bulk of the gram grown in India is from 
k : 13,237 3.514 595 unselected varieties and grains of different 
ion f 1942-43 s re Peps shades of brown are to be found in the marketed 
aya 1943-44 12,942 472a product. Attempts have been made to collect 
h | 1944-45 13,972 3,227 517 and classify the numerous varieties cultivated 
cen. | f; anan 463 throughout India and isolate from them improved 
bul- 1945-46 Nope ; strains useful for various tracts and special con- 
Ih 1946-17** 16,971 3,599 z ditions (Howard et al., Mem. Dep. Agric. India, 
lto | rags Dent Bot., 1915, 7, 13; Shaw & Khan, ibid,, 1931, 19, 27). 
The 1947-48} see $ Among improved types may be mentioned: IP 2, 
lant} 1948-49** 20,678 4,580 . 6, 17, 18, 25, 53 and 58. The spread of such 
50** 20.42 D varieties, however, has so far been negligible 

T an E e = eee saia agag, (Richharia, 397; Agric. Marketing in India, No. 48, 
dia | en oar aandie Of principe, one mina, 936-46. Ren. Marketing Gram, 1945, 11). More recent 
a anaal tet 351 ; 1950, 178, 250. selections include: a white-flowered, green-seeded 
Agric. Situation, 1949, 4, 634. gram evolved in the Central Provinces; a high 


n l 
TABLE 2— ACREAGE AND PRODUCTION OF GRAM* 


| Area (1,000 aeres) Production (1,000 tons) 
i > -m a ae WERE ace 
5 1947-48 1948-49 1949-50 1947-48* 1948-49 949-50** 
ee eon 5,937 6,930 6,546 1,731 1,874 1,542 
E : 
ast Punjab 3,480 3,017 3,130 832 722 599 
y Madh x € 
i o 1,566 1,647 1,655 252 345 289 
| aih = oQ 
i 1,444 1,725 1,601 425 328 313 
i ao 1,347 1,396 1,511 262 268 218 
3 R `j ? ? 3 
e 992 1,570" 1e70tt 215 ais! 27st 
Hyde = ? ’ 
B a 937 853 1,025 117 NE Pee 
| ag ‘ sot 96 
f PEPS 883 raat 790 113 
y. TE 660 Lat 1,109 212 a73 27st} 
indh: l4 5 
0 ae 585 581 540 87 110 87 
thor 5 4 
= 950 257 196 152 
; 1,505 1,073 


*Aoric o 
nding tation, 1949, 4, 634 
1H Aihe absence np > 178, 250 
n the absen, S rotua] Tevised figures for 1948-49, final forecast figures have nec et 
urrent year’s figures final forecast figures for 1948-49 have been g 
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frost, hail storms and excesso, — 
dry climate and light well rave. aing pS ! 
essential for successful cultivatio Soil arg K ' 
al., loc. cit.). 2 (Howat 

Seeds are sown broadcast or by dri g 
about 10 in. apart. Sowing tales rills jp Oye 
September to January in different l lac tin 
is somewhat earlier in U.P, and Ties, tt 
in Punjab, Central Provinces a a thay [ 
The seed rate varies from 25—39) 1h Deccan 
Punjab, to 80—100 lb. per acre in cat acre in 
Provinces. A higher seed rate is usuala Pro, 
seeded varieties such as kabuli gram Re | 
& Kartar Singh, 299). (Rober 

The crop does not reguiig any inter-culty 
as its spreading habit suppresses weed rot 
In some areas, the plants are topped ee 
flowering to encourage profuse branching ai | 
thereby increase the yield. Green tops are isi 
as vegetable. 

Gram can be grown with or without irrigatio, | 
The irrigated area under gram represents aby | 
16% of the total. Irrigation is usual in Ag, | 


Fig. 68.—Civer arictinum 
yielding strain Type 87 with bold seeds of uniform 
brown colour and of superior parching quality 
| evolved in U.P.; an early variety, G. 816 or Chafa 

evolved at Niphad (Bombay), with large uniform 
grain of attractive golden yellow colour and 
giving a higher (10-15%) yield than local 
varieties; and Dharwar No. 18—12, a highly wilt- 
resistant variety out-yielding local varieties and 


i suitable for the Karnatak tract (Richharia & 
i Kalamkar, Curr. Sci., 1938, 7, 282; Sabnis et al., 
t Indian Fmg, 1947, 8, 328; Kadam, ibid., 1945, 6, 
‘i 403; Kadam et al., ibid., 1945, 444). 

CULTIVATION 


g Gram is grown generally as a cold weather 
i rabi crop mixed with wheat, barley, linseed, 
i sarson or pea. It is also grown pure. Being a 
; legume it is much esteemed as a rotation crop 
i with cereals like bajra, jowar, wheat, barley and 
. rice. The major gram area in India is concen- 
fees trated in the light alluvial soils of the upper 
aS Gangetic basin. In Bombay and Deccan, gram 
is cultivated on black cotton soil. It thrives best 
on light loamy soils, but can be grown on heavy 


= Soils, provided they are well drained. In rich bh ¥e a “a i 
= heavy soils vegetative growth is vigorous, but = iting pratt 
seed setting is poor. The crop is affected by Fig. 69.—Cicer arietinum—!™ 
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į divisions (U.P.), Ferozepore 
d Patna division (Bihar). 
n is generally irrigated 


tch crop in sugarcane fields 


hans 
i st punjab) 
of Bombay < 
fn Pgs a main Or 5, 5). 
atic OO a Cie eae ‘Blight caused by 
ee Kovachevsky [= Ascochyta 
ae ae is the most serious disease 
Bee y in Punjab. The disease is 
first symptom is the appear- 
x ots on the leaves, stems 
He on E iceace-troe seeds and 
and pods: nee or burning of all debris of the 
Ln eo have been recommended as con- 
disease sures. Mixed cropping with wheat or 
i me eks the spread of the disease (Dutt & 
DE A blight-resistant Strain, P. 3 Ismres 
ended for areas where the disease is serious 
(Roberts & Kartar Singh, 298). Pa we s 
Rust, caused by Uromyces ciceris-arietini 
(Grogn.) Jacz. & Boyer, is common in the humid 
areas of Bengal, Bihar and Bombay. No control 
methods have been worked out for this disease. 
Gram is also subject to wilt, caused by the 
fugi Rhizoctonia bataticola (Taub.) Butler and 
Fusarium orthoceras Appel & Wr. var. ciceria 
Padwick (Dastur, Agric. Live-Stk India, 1935, 5, 
615). Affected plants dry up at the flowering 
stage or a little later. The incidence may be as 
high as 75% in a field. Wilt-resistant strains 
ae been evolved for propagation in different 
mo obsoleta Fab. (gram caterpillar), is 
ine Oa fe affecting gram. The organism 
aves and pods causing considerable 


an 
grar 


ss.) 
abie! © articular! 


and the 


damage to the crop. White ants also cause 
damage to some extent. 

_ Harvest & yield: —The crop comes into bearing 
in about 4—6 months after sowing. When the 
leaves begin to turn yellow, the plants are cut 
close to the ground or are uprooted, dried for a 
day or two, and the grain threshed out. The chaff 
1s separated from the grain by winnowing. 

The average yield of grain ranges from 400 to 
1,600 lb. per acre (Roberts & Kartar Singh, 302). 
It is highest in the Gangetic basin followed by 
East Punjab and Central Provinces. The yields 
from irrigated crops are higher than from rain- 
fed crops (Rep. Marketing Gram, 1945,. 6—7). 

Among the methods of storing gram, bulk 
storing in pucca godowns with a layer of sand 
on the top, has been found to be quite effective 
in keeping down losses. In some places, gram is 
stored in baskets of twisted rice straw. The 
pulse is mixed with chaff either of the pod coat, 
or of cereals like Setaria italica Beauv. and some 
chilli powder, and tightly packed. Earthen pots 
and closely woven bamboo baskets also are used. 
The moisture content of gram stored, and the 
location and type of the granary are important. 
Dampness favours mould growth, and damaged 
grain is unfit for human consumption. Losses may 
occur due to insect attack and depradations of 
rats. Among the insect pests of stored grain are 
the pulse beetle [Bruchus (=Callosobruchus) chi- 
nensis Linn.] and other species of Bruchus, the 
Khapra beetle (Trogoderma granaria Everts) and, 
to a less extent, the rice weevil (Sitophilus oryzae 
Linn.). A small red-brown beetle (Tribolium 


castaneum Jaq. Duv.) is a serious pest of all 
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ground cereals and pulses. Gram stored ın bags 

is more liable to insect damage than that stored 

in bulk. Proper aeration, exposure to sun and 

winnowing, are necessary to check storage losses. 
USES 

Gram is consumed in the form of dhal, baisin, 
gram ata, crushed gram or as whole gram, boiled 
or parched. It is eaten raw, roasted or cooked 
and a large variety of saltish and sweet prepara- 
tions are made from it. Whole gram is consumed 
after cooking and mixing with salt or sugar or 
condiments. Bold seeded varieties and kabuli 
gram are preferred for this purpose. Parched 
gram is either consumed as such, or ground into 
flour or sattu. Germinated gram is recommended 
as a prophylactic against deficiency diseases, 
particularly scurvy (Rep. Publ. Hlth Adm., 
Punjab, 1940, 7). It is an important horse food, 
for which purpose, it is used either raw or soaked 
in water. The husk and broken bits of fried gram 
are used as cattle feed. Dry stems and leaves 
of the plant obtained during threshing also 
form useful cattle feeds. 

Gram dhal is prepared by splitting large-sized, 
well-developed seeds in a mill and separating the 
husk. Before splitting, gram is cleaned of dirt 
and stones. It is sprinkled with water and heap- 
ed overnight to soften the husk and facilitate 
milling. Milling is done after drying, in hand 
or power-driven mills. The product so obtained 
is unpolished dhal. For obtaining polished dhal 
a suspension of turmeric powder in water is 
mixed with dry dhal immediately as it comes out 
of the mill, thereby imparting an attractive yellow 
colour to the product. During the milling pro- 
cess, a part of the gram is broken to small bits 
(Chuni) which are removed by sieving. Gram 
dhal is used for making flour or baisin by grind- 
ing in hand mills or roller mills. By using 
sieves of different fineness, 2—3 grades of flour 
are obtained. Baisin is one of the chief ingred- 
ients along with ghee and sugar of many forms 
of Indian confectionery. Gram meal is often 
adulterated with flour of pea (Pisum sativum 
Linn.) or kesari (Lathyrus sativus Linn.). Gram 
is often ground into flour mixed with wheat or 
barley. Whole gram is directly milled into gram 
ata for use as stock feed. 

Gram is a nutritive pulse extensively used as 
a protein adjunct to starchy diets. Analysis of 
m gave the following values: whole gram— 
aoisture, 9-8; protein, 17-1; fat (ether extract) 
mineral matter, 2-7; fibre, 3-9: carbo. 
tes, 61-2; calcium, 0:19; phosphorus, 0-24% : 
e (international vitamin A units per 100 
316; vitamin Bı (ILU. per 100 g), 100; 
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roasted gram without 
protein, 22-5; fat (ether 


ss ea. lsture ty 

matter, a re, nil; e oe Tin, 4 

calcium, 0-07; and e Ei a ( 

Bull., No. 23, 1941, 28), Whole 0:319 (i 

saccharose, glucose, fructose „&® ty 
v 


including starch, vy-galactan 
galactoaraban, betaine, cholin 
and citric and oxalic acids (Went g, insiti 
The presence of lecithin, phytin aa I 3) 
have been reported (Winton & Wines Saponiy | 
Biswas, Sci. & Cult., 1943-44, 9, 165). I], w 
The protein content of gram jg , 
fluenced by soil and locality. Ivanov spe | 
a variation ranging from 12-3 to 31.5% the se i 
value being observed in the grain from l owes f 
which there was an absence of nodule jee 
(Winton & Winton, II, 343). Gram prota 
superior to those of Cajanus cajan both for i f 
maintenance of nitrogen balance as well a i 
promoting the growth of young rats. The biola 
gical values as determined by the balance she | 
method at 5, 10 & 15% levels of feeding, wer 
respectively 60, 52, and 46. The mean digesti f 
bilities at the same levels of intake were 8, 8 | 
and 88 respectively (Basu & Haldar, J. Indi 
chem. Soc., 1939, 16, 209). The globulins o 
Bengal gram account for nearly 88% of the total | 
nitrogen. They contain a higher percentage of | 
arginine (19:3%) than is usually met with in the 
globulins of other pulses. They contain sufi- f 
cient tyrosine and lvsine, but are deficient u 
cystine and tryptophane (Narayana, J. Indias | 
Inst. Sci., 1930, 13A, 153). |. 
The phosphorus distribution in gram A 
follows: protein P,0;, 0-452; lecithin P,0s i Pi, | 
inorganic and inositol POs., 0-29; toto 
0-86% (Winton & Winton, II, 344). of dl $ 
Gram seeds contain a higher percenta pe 
(4—5%) than other pulses. , The oils ‘allow 
chana and kabui chana have the ge 
characteristics: oil from dest chana—SF- „ai 
0:9356; np 38°, 1-4845; iod. val. (Wa j; unsa 
val., 2-4; sap. val., 184-6; R.M. val., aD Pa 
matter, 3-4%; oil from kabuli OEE), 1 
0:9301; np, 1:4825; iod. val yp val 08 
acid val., 2-6; sap. val., 185-4; R nt tatty a 
unsapon. matter, 4:0%. The compon oleic on | 
are: desi chana oil—oleic, 5210) sario 2A 
myristic, 2-74; palmitic, 5:11; and | tele, el 
kabuli chana oil—oleic, 50: stearic, = ete 
myristic, 2-28; palmitic, 5:74; ata no 
arachidic, 0:07%. The overall co 
two oils is nearly identical. 
both the oils were found to sci. ind 
sitosterol (Bhandari et al., d 
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na contains carotenoids, 


abuli cha & E (Nag & 

. ‘tamins A, D (Nag 
0 soluble vilmos. Inst, 1933-34, 9, 89). 
and rans. BO oducts have been isolated 


‘02, ; T r 
Dee ee ole germ of sprouting gram. 


(Cie Hye Os, m.p., 212°), 
., 250°) and (iii) 
MP, °). Products 
i ‘ochanin A, B and C have been 
entical i gram, and the yields of 

from d B are five times those from 
The concentrations of these 
at their maximum in the early 
ent, and gradually dimi- 


‘ in 
(ii) piocha (C H0N3 


stages 0 $ 
nish r BA E isolated from a plant body. 

e in biochanin C accelerates the growth of 
Cryst ls (Saccharomyces cerevisiae) and a 100% 
ose has been obtained when its concentra- 
fon is 1% in the nutrient medium. It also 
influences the growth of Penicillium notatum, 
but does not materially enhance the yieid of 
penicillin, although it shortens the period of 
incubation for obtaining the maximum yield of 
the antibiotic (Siddiqui, J. sci. industr. Res., 1945, 
4 68, 310; Krishnamurthi et al., ibid., 1948, 7B, 
39). 

Starch suitable for textile sizing has been 
obtained from gram in 21% yield. Tests have 
sown that it is suitable for giving a light finish 
i cotton, wool and silk cloth (Sarin & Qureshi, 
eu Engng Chem., 1938, 30, 1318). Gram has 
fen utilised also in the preparation of an 


adhesive suitable for commercial plywood. The 
adhesive, however, lacks water-resistance (Ranga- 
nathan & Roy, Indian For. Leafl., No. 59, 1948). 

All parts of the plant are covered with 
glandular hairs which exude an acrid liquid. 
The liquid is collected by spreading a thin white 
clean cloth over the crop at nights, which 
absorbs the exudation with the dew. The cloth 
is then wrung out, and the liquid collected. The 
exudation contains: malic acid, 94-2; oxalic 
acid, 5-6; volatile acids (as acetic acid), 0-2%. 
The concentration of total acids per 100 g. of 
dry exudation is 0-36—0- 75% in tender plants, 
1-3—1-0% at flowering time, and 1-0% whea the 
pods appear. As much as 2-5 kg. of acids are 
secreted from the plants in one acre (Sahasra- 
buddhe, Bull. agric. Res. Inst., No. 45, 1914). The 
exudation is astringent and useful in dyspepsia, 
indigestion and costiveness. It is also useful in 
diarrhoea and dysentery and is given as a drink 
with water in sun-stroke. 

Tender shoots of the plant are used as veget- 
able. They have the following composition: mois- 
ture, 60-6; protein, 8-2; fat (ether extract), 0-5; 
carbohydrates, 27-2; ash, 3-5; calcium, 0-31; phos- 
phorus, 0-21%; carotene (international vitamin 
A units/100 g.), 6,700 (Hlth Bull., No. 23, 1941, 
30). 

Gram, gram husk and gram straw form nutri- 
tive feeds for horses and cattle. Table 3 gives 
the average composition (dry matter basis) of the 
green feed, dried material and gram seed. 

The nutritive values of gram seed and other 


TABLE 3* 
Composition % 
ere a ee a a 2S ca: aN 's 
Green’ feed Dried hay Seeds Seeds Husk 
with pod 

Crude o read : 
Fib ig 10.88 —11:28 12-91 18-06 16-18 5.75 — 17.48 

Al G wi — 48.40 
Ne 27.16—33-05 36°33 9°83 23°79 27.01—4 

“Iree extr, t a ea. 
Ethe A 44.91 — 47:96 38:14 63°67 48-18 38.95 — 47.45 

herex 
Tot E 2.99 — 2:22 1:46 4-94 2°77 0.91—2.51 

Otal A a 4a ie i 
Ath g = 9.07—11-38 11-17 3:05 9°08 §.55—5.99 

Ol. j : 
Ca0 “a 7.48—8-06 8:26 3-42 8-38 4.05— 4.61 
P.0, 1.79—1-98 2-14 0°33 1-94 
Mgo 0.52—0°57 0:46 0:93 0:56 
Na,0 0.44—0-47 0:48 0:27 0:50 ` 
el 

Xo 0.35— 0-86 0:33 0:22 us16 
= 2-15 


2.60—2°77 
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TABLE 4* consuming areas are Mad | 
and Bombay. om Bengal, Hyder A 


niba ata (AT 100 Ib. : f 
Digestible nutrients (lb.) per Gram is generally sold abaj q 


: in the 
ji 3 cat —A———————~ mixture of all the varieties Marke , 
ER F Crude Starch Total In C.P., however, gross di grown in ih 8 
Bt rote equivalent ; » Bross differences «Ne a 
ay wa É taken into account and graded M grain k 
ie HOAN separately marketed. The prij Brains e 
i Gram seed 10°76-12°90 69°2-70°8 73°8-78°5 upon the colour and size of ae gram depen 4 
T A amount of refraction present. Bolg es am te 
—— bhoosa or straw 2°17 0 a higher price; so also grains with ha fee, | } 
aH _ 29:8 55-2 and thinner husk. For dhal manufacty, colo 
pl ratio of husk to kernel is an im a Ure, the 
> * Sen, Misc. Bull., [.0.A-R., No. 25, 1946, Appx. III. deration. The ratio varies slightly (tne Cony, 
4 to 1:5:2) for gram from different gt l 
dried materials are given in Table 4. The total refraction in the produce ae tates 
derably (from 7:2% to 18-7%) in di gul 
TRADE ; BE tracts. In some places the weight of ab fern _ pr 
Most of the gram produced in India is con- ram is taken as the index of the Te shel of f adu 
sumed within the country and very little is grain The average weight of ae ad) foll 
exported. A large percentage (c. 56%) of the varies from 58-5 to 62-27 lb. (Rep ite ek 
production is retained by the cultivators for their Gram, 1945, 41—43). š etin | fror 
own requirements, and the surplus is made avail- The average wholesale prices of gram j Sin 
able for distribution to deficit areas. selected markets in India are given in Table 6, i 
J Madras, Bombay and Bengal are the chief The prices of gram products do not showa | imp 
a deficit areas obtaining supplies from U.P., Central close relation to gram prices. The differen | hor 
Provinces, Bihar, Punjab and Rajputana. (Table between the prices of dhal and baisin is wide | imp 
5). than that between gram and dhal. This i mer 
TABLE 5.—INTERNAL TRADE (RAIL & RIVER BORNE)** | ok 
( 1,000 tons ) 194( 
Imports Exports 
a a — eco a en NS en ee 
“1880/40-1041/8 1942/43 1943/44 “1939/40-1941/42 1942/43 199A zi 
4 (av. (av.) 
Assam 31 2:6 1:6 Bihar 18-3 mo it ; 
Bengal 30-7 21-0 71-6 UP. 117-9 Po U9 a 
. 5 ‘il | . 
Delhi 17-7 16-8 15°7 Punjab 61-0 mo S T 
eo 1 
18:2 69:0 71:8 C. P. & Borar 37:6 ey wh 
101-2 143-0 121-2 Rajputana 21-1 te 14 | h 
13-8 18-0 15-2 Central India 33-6 e al | a 
; re 
Hyderabad 15:0 oe gs ie 
otal 244-7 270° : 304° 4 zeti j 
“Pho Food Statistics of Talin, 1913 95 pera otal | 
ides whole gram, gram products also Tigure TABLE 6 price per ma | a 
er-State trade. Gram dhal and baisin (a -a | A 
Comparatively wider distribution than na m: Ho | | 
d gram, parched gram, chuni and husk. Delhi T 16 3 isi 
uction of dhal is the largest in Punjab, A gl 
P., Bombay, Bengal, Bihar, Central Patna Bm © P 
ad, Rajputana and Central AIAS 23 8 27 | 
dhal are mostly to Bengal, Bombay 22 yo 00 
ombay. * Agric. Situation, By to Au ust Ho 
i } iti ; r) Rati rice from te 
large quantities in we INT 1949. (b) From 


y and U.P. The chief 


1949 


low a | 
Tence 
wider f 


nis. is 
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Quantity 
(tons) 
eae 19,702 
1933/34 ; 
1929/30 a 9,842 
361938 ” 
1934): aka 4,707 
39/40 —194+9- P 
1939) 2,860 
1944-45 
8,459 
1945-46 


TABLE 7—EXPORT AND IMPORT OF GRAM 


CICHORIUM 
Export Import 
Value Quantity Value 
(Rs.) (tons) (Rs.) 
22,11,917 53 7,299 
18,64,862 3,160 2,41,113 
6,75,574 9,407 9,54,515 
7,80,495 
20,31,786 


to the fact that baisin is liable to 
adulteration. The prices of chuni fe husk 
follow closely the price of gram dhal. 

India used to import small quantities of gram 
iom Burma, Iraq, Ceylon and other countries. 
Since 1944-45, no imports appear to have been 
made. Exports were mainly to U.K., France, 
Netherlands, Germany and Egypt, which used to 
import dark coloured types for feeding cattle and 
horses. France and Netherlands were the biggest 
importers of Indian gram. Ceylon, Straits Settle- 
ments and Mauritius imported gram of light 


eau Exports have practically ceased since 
6-47. 


probably due 


C. soongaricum Steph. 

DEP. I, 284; Fl. Br. Ind., II, 176. 

ae ich, jawane, banyarts, sarri, serri. 
mae i annual with wiry finely pubescent 
: ne Tous stem; pod, linear-oblong, about 
Ali os It grows wild in the temperate and 


ine regi 
ie E De een Himalayas at alti- 
ne ae EY or cooked, is said to be eaten 
| The adakh. Young shoots are used as pot- 
Prepared may also be pickled. A vinegar is 
tom the Je m the viscid, aromatic exudation 
Ole aves. The plant is used as fodder. 
HORT f 
Sttibuteg F ut 13 species of herbaceous plants 
Aes the Mediterranean region 
hay, e of an. Pecies—C. endivia and C. 
ee importance. These 
ed for over a thousand years, 


Tovement over th i 
Ccordeq (Hill, 397). e wild forms 
inn. G 
Sa U oon, m ORDEN ENDIVE, E 
loan Neos FL Br. Ind., IIT, Ne 
Kasini, kashini. 


The plant appears to be a native of the Medi- 
terranean region whence it has spread to Persia, 
Egypt, north India, and China. It is considered by 
some to be a native of India. There are several 
varieties of this annual or biennial vegetable, of 
which the broad-leaved and the curled-leaved 
varieties are important. The former is used for 
stews and the latter, grown to some extent in the 
Punjab, as a garniture for salads. 

The plant grows well on enriched garden soil. 
The seeds are sown broadcast from the middle of 
October to the end of November in the plains, 
or in March and April on the hills. The young 
plants are thinned out to 12 in. apart. 

Fresh leaves possess a bitter smell, but full 
grown blanched leaves are pleasant. For blanch- 
ing the outer leaves are tied up in the form of a 
cone, or a big flower pot is placed over each plant 
to cut off the light. Blanching is complete in 
about three weeks (Bailey, 1947, I, 1114; Firm- 
inger, 145). i 

Analysis of leaves (curly) of C. endivia gave: 
water, 94:38; protein, 2:18; fat, 0-13; nitrogen-free 
extract, 1-87; fibre, 0-61; and ash, 0-88% (Winton 
& Winton, Il, 272). Endive contains 0-13 mg. 
vitamin C and 0-6 pg.of vitamin B, per g. of fresh 
leaf (Jacobs, I, 739). am 

The root is used as demulcent and tonic in 
dyspepsia and fever. The fruit is considered use- 
ful for bilious complaints. The seeds are used 
in sherbets (Kirt. & Basu, Il, 1435). 


i ENDIVE 
_ intybus Linn. CHICORY, Wo 
$ DEP. II, 285; Fl. Br. Ind., IM, 391. 
—Hindubar, indyba. 5 
ae Names—Kasani, kashini, kasni. 
A perennial herb, 1—3 ft. high with a fleshy tap 
94 ft. in length. 
K woa is a native of the temperate parts of 
the ‘old world, and is found wild in the Punjab, 
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CICHORIUM 


N.W.FP., and Hyderabad (Dn.). 
been successfully cultivated in Nadiad, Broach 
and Amalsad in Bombay State. It is grown 
either for fodder, or, as is more often the case, for 
the roots which form an article of commerce. — 

The plant appears to grow on any type of soil 
ogil Sandy loam is, however, considered to be the best 
TE provided there is adequate, evenly distributed 
rainfall, and irrigation is possible (Neethling & 
Spamer, Bull. Dep. Agric., S. Afr., No. 70, 1929). 
yi For obtaining a good harvest of roots, the soil 
: should be deep, fertile, aad easily workable, with 
good drainage. The growing season lasts for 6 
months and the crop demands a good deal of 
attention and manual labour. 

For raising chicory as a fodder or salad crop, 
the seeds are sown broadcast (7—12 lb. per acre) 
k; on well-prepared field, although drilling about 

6 in. apart in rows separated from each other by 

9 in. is to be preferred. The crop lasts for 5—10 

years. 

To obtain the root crop, the practice in New 
Zealand is to sow the seeds in mid-October on 
ridges 22 in. apart. 2—24 lb. of seeds are required 
per acre of land. It is essential to eliminate the 
weeds completely during the early periods of 
growth. At the end of May, the foliage, which 
is palatable and nutritious, is fed off to sheep 
(Richards, N. Z. J. Agric., 1944, 69, 581). The 
roots are lifted as soon as they are ripe with a 
special type of plough and left in the field for 14 
days. If delayed, they become fibrous and lose 
weight, even though they may increase in size 
(Neethling & Spamer, loc. cit.). The average yield 
in New Zealand is 10—11 tons per acre, while 
in India it is considerably lower. The plant is not 

= usually allowed to seed. 


= The roots are either. sun-dried or kiln-dri 
j _ Although sun-dried roots have a better oe 
= ance, kiln-drying is more efficient and is preferred. 
The dried root, after roasting and powdering, is 
used for admixture with coffee. 


Analysis of fresh roots of chic : 
ter, 77-0; gummy matter, 7:5; eaa 
r extractive, 4:0; fat, 0:6; cellulose, inulin and 
9-0; and ash, 0:8%. The ash of the roots 
also of the leaves) is rich in potash. The 

rinciple is probably a ‘glucoside’ of fruc- 
Ppyrocatechuic acid, and the formula 
has been assigned to it. The presence in 
of the roots of a stearin, mannite and 
cid has been reported. Betaine and 
also present in small concentrations. 
orage of chicory roots, inulin is 
‘ted to inulide and fructose indicat- 


The plant has 


ing the presence of an enzyme whic 


the transformation : inulin-yiny}) Mgs i es 
other enzyme, inulo-coasulasea or tog tt / 1 
inulin in the expressed juice of woe Coagulate. j i 
reported to be present (Thorpe TI Toots, ig A i i 
Chicory is devoid of caffeine ang’ Deo 
ver, Tea Coff. Tr. J., 1932, 63, 443) tannins (OR fo 
Chicory gives a characteristic odou | plo 
The volatile matter contae On Toastin | ww 
hyde, acetone, diacetyl, g,-diketo- Acetald, f eva 
furaldehyde, 5-hydroxymethyl-fu p e i . i use 
maltol, furan, methyl and furfury] alae e, | tral 
acetic, pyruvic, lactic, pyromucie ane ols, and Abs 
acids, together with traces of phenol and pami 
oil (Thorpe, loc. cit.). There is cone | oN 
destruction of inulin during the roasting erable | A 
and the resulting product contains inci E 
portions of reducing sugars together with d = | fi 
and caramel. san | D 
The concentration of chicory in blended coffee | P 
can be ascertained by determining the cup | ,” 
reducing power of the extract. Roasted coffee i 
contains 1-9—2-6%, while roasted chicory contains | 120 
25—27% reducing sugars. The tinctorial power of | foet 
chicory is roughly 3 times that of coffee, andan | 1i 
approximate idea of the composition of mixtures } sne 
of coffee and chicory is possible on the basis of f E 
the tinctorial power of the infusion. The determi- Í Ki 


nation of specific gravity of extracts also provides f “my 
a means of detecting chicory in coffee blends. } 
Whereas the sp. gr. of coffee infusions varies from 
1-0080 to 1-0090, that of chicory infusions lies 
between 1-01910 and 1-02326. 

Chicory is sometimes adulterated with sugal 
beet (Beta vulgaris Linn.). The adulteration E | 
be easily detected by determining the BG \ 
content. Sugar beet contains approximate A { 
times as much betaine as chicory (Thorpe, 57 
cit.), 

The cultivated plant is used in India oa 
It is said to be useful in fevers, 


as tonic. Jeen. 

ing, diarrhoea and enlargement of the By he wild | 

root is a good stomachic and diuretic. 6 and 
form is considered tonic, emmenag? 
alexiteric (Kirt. & Basu, loc. cit.). 

CICUTA Linn. (Umbelliferae) nf l 
Fl. Br. Ind., II, 679. mpi“! 
A genus of mostly perennial nerh: Semperi | ' 

about 25 species, occurring 1m Linn Wi | 

regions. One species, C. viros® s, pigh W 

ces 


Hemtocx, a poisonous herb, He? rshy P 
striated hollow stem, is found in ma 
Kashmir. 


e thick 
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articularly the root, contains 
cicutoxin, a spasmodic 
the central nervous system 


or effect. The symptoms of 
convulsions and 


an H ojsoning @ 
coui?" in the mou 


dy: lows. : 
bloo sness be tdenach followed by cautious 


control convulsions. Adminis- 
may prove helpful (Chem. 


tration 1946 40, 5154; U.S.D., 1401). 


(Ranunculaceae) 


, Linn. 
po e about 18 species of erect perennial 


ve distributed in the north temperate zone. 


ida Linn. BUGBANE 
ora II, 288; Fl. Br. Ind., I, 30. 

PungaB—Jiuntt. s 

This species occurs in the temperate Himalayas 
fom Kumaon to Bhutan at an altitude of 7,000— 
12000 ft. The flowers and unripe fruits emit a 
foetid smell. 

The root possesses sudorific, antiperiodic and 
emeto-purgative properties, and is used as a nerve 
sedative in neuralgia and rheumatic affections. It 
also finds use in dropsy and bronchial diseases 
(Kirt. & Basu, I, 24; Kanny Lal Dey, 9). 

The plant is reported to be an insect repellent 
me & Badhwar, Indian J. agric. Sci., 1940, 


2 


RONA Linn. (Rubiaceae) 
EP, II, 289; C.P., 302. 


an a o about 65 species of evergreen shrubs 
ting in th ‘genous to south America, and occur- 
olivia aes, Colombia, Ecuador, Peru, and 
tanging Sea 10°N. and 19°S. at altitudes 
are ¢ tivated 2500 to 9,000 ft. Some species 
anganyika in Java, Ceylon, India, Burma, 
Which is the and other countries for the bark 
r antim mercial source of quinine and 

e bulk eal drugs. 
: ae i: my o oaamercial cinchona bark is 
‘saya, C 1 aeled Species among which 
Bre Tae ORA C. officinalis, and C. 

Pe b calisaya a ; 
Avian or ace Which yields the Yellow, 
mo ha sto 72 bark of commerce, is a large 

Ot ut, straight bar t k 

» Oblong-oho.? e trunk. It bears 
’ Pale flesh; Ovate or oblong-lanceo- 
Thick 2DSules -coloured flowers, and ovoid- 
Whiti mm, long. The bark is 


and smooth. It thrives 


= 


» Assured 
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G —  ____e 
a altitudes ranging from 1,500 to 3,000 ft. and is 
ound in the Moyar valley in Nilgiris and in 
Sikkim. 
_ C. ledgeriana Moens, the source of Ledger bark, 
is a weak, straggling but fast growing tree, 
attaining a Maximum height of about 20 ft. It is 
considered by some authorities to be a variety of 
& calisaya. It has smooth, thick, elliptical leaves, 
yellowish flowers and ovoid-lanceolate capsules 
(8—13 mm. long). It flourishes at altitudes of 
3,000—6,000 ft. . It is grown in Bengal practically 
to the exclusion of other species (3,634 acres out 
of 4,382 acres in 1948-49 were under C. 
ledgeriana). It is also grown on the Ana- 
malai hills and in Tinnevelly district in south 
India. The plantation in Khasi and Jaintia 
hills (5,000 ft.) is expected to be ready for 
harvesting in 1952. The bark contains a high 
percentage of quinine (up to 14%), but the species 
is difficult to rear and is exacting in its require- 
ments. It forms 72% of the cinchona trees in 
Indian plantations. 

C. officinalis Linn. syn. C. condaminea Humb. 
& Bonpl., is the source of the Crown or Loxa 
bark. It is a slender tree, 20—30 ft. high, with 
small, smooth, ovate-lanceolate shining leaves and 
reddish petioles, rosy flowers and ovoid-oblong 
capsules (17—20 mm. long). The bark is rough, 
brown, yellow within, with black and whitish 
markings. It flourishes at an elevation of 
6,000—8,000 ft. and is found growing in Ootaca- 
mund. 

C. succirubra Pav. ex Klotzsch is the source. of 
the Red Bark of commerce. The tree has an erect 
trunk attaining a height of 40—50 ft. or more, ana 
bears large, thin, broad, elliptic, bright apple- 
green leaves, rose coloured petals, and oblong cap- 
sules (25—32 mm. long). The bark is brown with 
a few whitish markings, transversely cracked. 
Young branches are pubescent. It is the hardiest 
and the most easily cultivated species of Cinchona 
and is adapted to varying altitudes from 2,000 to 
6,000 ft. It is cultivated in south India, Sikkim, 
and in the Satpura range in Central India. In 
Java it is grown as a root stock for C. ledgertana 

ing. : 
grati me da or ledger hybrid (C. ledgeriana x C. 
succirubra), is hardier than C. ledgeriana and is 
cultivated in a few areas 1n Bengal. C. robusta 
(C. officinalis xC. succirubra) is grown at Nadu- 
vattam in Madras at an altitude of 3,500—6,000 ft. 
in Indian plantations. 
It forms 22% of the trees ın : : 
Another hybrid (C. officinalisxC. ledgeriana) is 
grown in Mungpoo. 

The acreage und 

plantations of Beng 


er cinchona in Government 
al and Madras is given in 
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Fig. 71.—Cinchona ledgeriana—a 4-year old tree 


Table 1. In addition, there are about 38,000 acres 
land reported as suitable for cinchona planta- 
(Wilson, Misc. Bull, 1.C.A.R., No. 29, 1939, 
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CINCHONA SS 
NIN Cinchona, particularly C, ledger 


rukul Kangri Collection, Haridwar 


best in a tropical climate 9eriang, 4 
6,000 ft. A fairly high ee altitudes of tht 
75°F.) with a small range of y 
pheric humidity, a high rain » gh a 
distributed throughout the a Cae nye 
drained virgin forest soil rich a ae light, Well 
with no possibility of sub-goi] water] © Matter 
required. Cinchona prefers acidic Ga Bate 
soils. A nitrogen level of about 0:85 ? Esi 
one foot and not less than 0-1% in the thi e top 
of soil, is necessary for successful tid foot 
sloping situation sheltered from wing : owth, 
(Bull. imp. Inst., Lond., 1939, 37, 18: Preferred 


; 4 
cit., 81). } Wilson, op f 
Cinchona is known to grow well i 19 
= of Madras where the annual rainfall ba ie 
considerable periods of drought occur. i 2 
been observed that where the soil moisture is low : 
the plants are stunted and the alkaloid content of m 
the roots is low (For. Abstr., 1948, 10, 104). On 

porous, well-drained soils with gentle slope a 
cinchona plants can stand heavy precipitation z 
even up to 200 in., provided it is well-distributed th 
throughout the year. Cinchona grows also in in 
regions below 3,000 ft. but the yield of quinine me 
is low and the plants are susceptible to diseases, pa 
At elevations above 6,000 ft., the growth is slow. the 
None of the important cinchona species is frost- ar 
resistant. ; oul 
Preparation of land:—Virgin forest soils at ‘ 
best suited for cinchona cultivation. The forest's ft, 
cleared and the ground worked to a depth of about ac 
1:5 ft, While clearing the vegetation, it is best to lea 
leave a few strips of forest untouched in expose z 
positions to serve as wind screens. It is neces a 
also to take precautions against soil eros E 
; á terracing or 
adopting such measures as ballasting, vation os 
and pocketing. Attention to soil conse E A 
is imperative also because cinchona crop Sur 
cannot be replanted for a few years after During inj 
has been uprooted, due to loss of fertility: or Jes Spr 
this interval, the soil remains mort to wind Sun 
denuded of vegetation and is exPpOSt) gag"! | 1 
sun and rain. Terrace cultivation Sst such | ing 
ballasting and turfing by grasses an tylom, pler abo 
as Echinochloa colona, Cynodon aat pigito f tra 
sine indica, Axonopus compressus, (Biswas Rep | ai 
pruriens, have been recommende rations laye 
prelim. bot. Surv. Govt. Cinchona pave ay 

Bengal, 1941, 11). aa n Java | 
Manuring:—Experimental trials 0 pg oly | 3 
shown that stable manure increast™ "antes the the 


nium sulphate decreases, the oi n ” 
the bark. There is little inform 
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> OF 
TABLE j-ACREAGE 
T 


CINCHONA UNDER VARIOUS AGE GROUPS IN GOVERNMENT PLANTATIONS* 


Up to 5 years F GO yerse 11 years and above 
_———— : Total Bengal Be A Ea ae aa 
es ai Madras S a Bengal Madras Total Total 

acreage 
Pr 54-60 74400 2,778-60 TN £0100 L,134:10  276:40 1,133:00 1,409°40 5,322-10 
TA o 1,408:00 3,40930 43°40 411-00 1,254:40 188-00 585-89 773-89  5,437:59 
iol ,906°90 1728:00  3,694°90 868-40 300-84 1,169-24 98:90 644-55 743-45 5.607-59 
ee a 2,108°25 4103:26 926-36 281-00 1,207-36 162-21 483-14 «645-35 5,95597 
942-43 ae 2,115°25  4,369°85 842-70 526-84 1,369-54 269-80 499-50 «769-30  6,508-69 
pe een 60 3,375°63 5,643°53 970-10 606-84 1,576-94 302-60 «121-00 423:60  7,644:07 
ox ae 4,35413 7076-43 95110 697-00 1,648-10 394-60 118:50 513-10 9,237-63 
1 o 5,390:93  7,933:83 1,235:30 847:00 2,082:30 328-10 193:50 521-60  10,537-73 
1046-41 BES 90 6,065°51  8,694-41 1,274°60 964-32 2,238-92 955-20 «589-00 844:20 11,777:53 
fei 9,865°80 6,374°18  9,239°98 1,167°90 1,635:25 2,803-15 348-10 625-90 974.00 13,017:13 


* Information supplied by the Ministry of Health, Government of India. 


a te 


manurial treatment suitable to Indian plantations. 
Propagation :—Cincho 1a is propagated either by 
geds or by vegetative methods. All known 
species of cinchona are highly heterozygous and 
vegetative methods offer the only means by which 
the performance of selected strains can be ensured 
in the progeny. Propagation by seed is the 
method commonly adopted in India, as it is com- 
paratively less expensive, and the seeds of even 
the best varieties are easily available. The seeds 
T small and light, about 98,000 weighing one 
ce, 

Me e lings are raised in sloping beds, 12 ft.x4 
Mice by a thatch roof. The top layer, up to 
ek an 2-8 in., is composed of a mixture of 
carefully eeu on in equal proportions, and is 
frm all over 5 y hand so that it is uniformly 
® incorporated n no account should cattle manure 
À eee a the soil of either the seed bed 
Possible afte y Ieee Seeds are sown as early as 
on storage i action as their viability suffers 
Surface, fine ote are scattered thickly on the 
m Position, and are eee over to keep the seeds 
Dey The beds e beds are lightly watered by a 
Un, Should be protected from direct 


ate in 3—6 week 
in : eeks after sow- 
a ia n climate. When the seedlings are 
as palante inn ith 2 pairs of leaves, they are 
yen the case 0 nursery beds, carefully prepared, 
ou Vegetab] Seed beds but with a thicker 
about 4 One with mould and sand. The pricking 
about m. In B a sharp stick at a spacing of 
toys SS inche “ngal and Assam, the spacing is 
a 5 in the row, and 2 in. between 
Sh and about 4 in. each way in 


the tutes wa bed 
e 
d. ade is provided either by a 


thatched covering or, if the rainfall is not more 
than 80 in., by planting stout ferns or low-grow- 
ing palms. The shade is gradually removed as 
the plants grow. The seedlings are usually trans- 
planted in the field when they are 14—18 months 
old and 18—24 in. high. The time for planting is 
before the setting in of heavy rains. 

The spacing between plants varies according to 
the richness of the soil, the elevation and the 
species. The spacing is 6 ft.x6 ft. in some planta- 
tions; more usually it is 4 ft.x4 ft., permitting 
2,400 plants in an acre. Closer planting is pre- 
ferred, as the shading caused thereby protects 
superficial rootlets from the sun and keeps down 
weed growth. Further, the trees are encouraged 
to produce straight clear stems. The exclusion of 
light from growing bark is also stated to favour 
alkaloid formation. As the trees begin to press 
each other, they are thinned out, and a quantity 
of bark is thus obtained at a comparatively early 
period with positive advantage to the plantation. 
Young plants need shade, and this is provided by 
planting shade trees 20 ft. apart. Alnus nepal 
ensis, Erythrina indica and Albizzia stipulata are 
used as shade plants in the Munsong plantation. 
The first of these is a tall erect tree with nitrifying 
bacteria in root nodules and is particularly useful 
in checking soil erosion (Biswas, loc. cit.). 
Gravillea robusta is commonly _used in south 
India. Thus a cinchona plantation is normally 
hade trees 20 ft. apart, each square 


composed of s trees (Wilson, op. 


containing about 24 cinchona 

cit., 28). z E 
- the cultivation of C. ledgemana, virgin 

is Pa but as such land is limited, replant- 

ing of used land becomes necessary. The practice 

in Java is to graft selected strains of C. ledgeriana 
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INCHONA ; 
on C, succirubra, as the latter thrives on land more serious in nursery beds laid oy; z 
at th 


unsuited to the ledger plant. C. robusta can also 
be used as a stock plant. 

Considerable work has been carried out in India 
on the methods of vegetative propagation. Expe- 
rimental trials in south Indian plantations with CG. 
ledgeriana clones, selected for high quinine yield, 
show that the modified Jafina method of patch 
pudding, in which the patch is covered by a flap of 
bark from the top, gives 81—95% success in the 
field, while the Nakamura method of side grafting 
gives 47% success (Biol. Abstr., 1948, 22, 1205). 
Trials in Ceylon have shown that apical cuttings 
give better results than sub-apical cuttings. Short 
apical cuttings showed a rooting of 44-8% and 
79-1% in C. ledgeriana and C. succirubra respect- 
ively. Cleft grafting of ledger scions on C. suc- 
cirubra stocks shows that in skilled hands, a take 
of 90% is possible (Chendraratna, Trop. Agricul- 
turist, 1946, 102, 155, 159). Propagation by gootees 
treated with auxins is said to be simpler, time- 
saving, and more convenient than by inarching. 
A gootee can be made with a 2—3 year old branch. 
In the trials carried out at Mungpoo, C. ledgeriana 
shoots to be gootied were treated with 2% indole 
butyric acid in lanolin paste for 24 hrs. before 
dressing with balls of earth. Vigorous rooting was 


- observed in 88% of the cases within 4 months. 


With hard wood cuttings treated with 0-02% 
indole butyric acid solution for 24 hrs., rooting 
was obtained in 20% of the cases (Guha & Datta, 
Sci. & Cult., 1943-44, 9, 401). 

Cinchona is cultivated as an annual or biennial 
crop in the Caucasus region of the U.S.S.R. 
Owing to the severe winter, seedlings or cuttings 
have to be kept in glass houses. They are planted 
in the field with a spacing of 12 in. x 12 in.—44,000 
to the acre—in spring and harvested in autumn. 
The whole plant material is used for the extrac- 
tion of alkaloids (Henry, 420). A modified method 
of cultivation was tried in India during the War 
years, but was abandoned as it was uneconomical 
(Chopra et al., J. sci. industr. Res., 1948, 7, 533). 


Pests and Diseases: —Seed-bed damage from 
unidentified fungus during damp weather has 
been reported in Sikkim plantations. Gentle 
stirring of soil helps to check the spread of the 


= disease. 


Transplant-bed diseases affecting cinchona 
sdlings are: stem blight caused by Sporotri- 
chium and Verticillium spp., seedling blight due 
hytophthora palmivora Butler and root rot 

e to Sclerotium rolfsii Sace, The blight attacks 

s at the mid-nursery age and develops 


ey are set out in the field. The attack is 
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: Se : aS UN 
of nursery site, disinfection of s Continual 


tation at an early stage, are nee tr 
for minimising losses. Seedling blight EBesteg 


ledgeriana in wet weather. i ; 
evident at the root collar and ron e 
Stem canker is a physiological diso aak e 
the collar region of small plants A er aff 
situated above the mist line in da nursery be 
Placing the beds at lower elevations mp, locationg 
to drainage afford remedial measure nd attention 
Grubs of cockchafer beetles — 
repetita, Rhizotrogus rufus, Serica nil 
Popilla chlorion), cause serious dam 
lings of C. ledgeriana in south Indian plantati 
Hand-picking of adults which come to the A 
of soil during summer, or irrigation of ee 
with water mixed with crude oil emulsion F 
suggested as control measures. The leaf bug De 
phinctus humeralis, is occasionally found x 
tender foliage (Ramakrishna Ayyar, 363). 
Plantation diseases, such as trunk and branch 
cankers, are most prevalent during the rainy 
season and are not usually fatal. Dar} , shrivelled, 
\brittle patches appear on stems and branches, 
Pruning of diseased parts is recommended. A 
physiological canker disease has been reported to 
affect C. succirubra and C. ledgeriana in lower 
Burma. The collar of the affected plant swells to 
about 3 times the normal size and the bark tums 
dark brown to black The leaves drop of, and 
those that remain on the tree are much reduced 
in size. Badly affected plants die. Insufficient 


€cting 


(Holotrichia 
griensis and 
age to seed. 


drainage and over-exposure to monsoon rains E 
said to favour the incidence. Collar canker 
combine 


j 


said to be caused by too deep planting com 
with wind action. The first symptom 1s flaga 
of the plant. The bark at the soil levy a 
extending a few inches above, becomes thi | 
dark brown and cracks longitudinally. y firmly 
Another bark disease in which the bară “im, 
adheres to the trunk, has been often POE slit 
hide-bound condition is relieved by ê vel 
in the bark. fro 
been reporte jeedins 
ntations. jiy oo 


takes place on the trunk and occasion@ 
branches, chiefly during hot weather. 7 

Collar rot caused by Fomes nore. 
reported in 3-year old cinchom 
ment plantations at Anamalal. 


remedial measures. 
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Fig. 12.—Cinchona barks—top to bottom, hybrida, 
robusta, ledgeriana 


HARVESTING 

The harvesting of the bark crop starts from the 
tth year onwards when annual thinning out be- 
gnes necessary. The barks from cut twigs and 
S sickly trees are collected and utilised 
a aid extraction. The maximum alkaloid 
z ne the bark is reached when the plants 
ane ulate aoe old, when all the standing trees 
removed and | The branches of the trees are 

and the stems cut off about 5 ft. from the 


Stound, 
and the T stumps are dug out, roots cleaned 
and branch en by a.bone knife. Stem 


loosen; are easily separ fter 
The esp #PPing (Trease, 514). e 

taping s z methods of bark collection, such as 
Ways, are eee ne and mossing, novel in many 
ee Is in vine | Y of historical interest. Coppic- 
ae Cutting off E a few areas. The stools left 
om Whig as he stem, throw out new branches 
" Picing eR cond crop of bark can be collected. 
d the Reece from the 7th year on- 
Tanne compost ess with decayed cattle 
te stony, The disadye E stimulating artificial 
Tak og > don ntage of the method ıs that 
Caseg, me the ae Coppice, and there is the 
aloids he bark F mine-rich root bark in such 

. rom dead roots is poor in 
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The method now adopted in most plantations is 
thinning, pruning and uprooting. 

The harvested bark is dried gradually,- prefer- 
ably in shade. In rainy weather, drying is accom- 
plished in special sheds or by the use of artificial 
heat. The bark should not be exposed to a tem- 
perature higher than 175°F. or to direct sun for 
prolonged periods. It is usual to debark the trees 
in dry weather and to dry the bark in sheds 
turning the pieces periodically. There should be 
no moulding or fermentation during drying. 
Properly dried bark keeps for several months 
without deterioration. Dried bark is packed in 
gunny bags, each bag containing 100 lb. The 
loss in weight during drying is about 70%. 

The external and histological characteristics of 
the barks of different species are given in Tables 
2 & 3. 


TABLE 2—EXTERNAL CHARACTERS 


C. calisaya O. ledgeriana C. officinalis C. succirubra 
12—25 mm. Similar to Up to 12 mm. 20—40 mm. 
or more in C. calisaya. in dism; 1.5 diam.; 2 — 6 
diam. ; 2 — 5 mm. thick. mm. thick. 
mm. thick. 

Broad longi- Similar to Transverse Well marked 
tudinal C. calisaya marks numer- longitudinal 
fissures ; but cracks ous, often less wrinkles; 
transverse more numerous than 6 mm. relatively few 
cracks 6— and less deep; apert. transverse 
12 mm. apart some pieces cracks ; Some 

show longi- pieces show 
tudiz al reddish warts 
wrinkles and 

reddish warts. 

Powder, cinna- Powder, cinna- Powder yellow- Powder red- 

mon brown. mon brown. ish. dish-brown 


TABLE 3—HISTOLOGICAL CHARACTERS 


. calis C. ledger- C. ofi- O. succi- 
ce tana cinalis rubra 
Secretion Tubes 
dial - f 
EES Gr 40-86 43-85 25 74-155 
Tangential mea- 47-137 75-128 42 100-365 
surement (/) 
Bast Fibres 
Paa R ə1-95 30-75 30-75 50-105 
Tar gential mea- 20-85 40-75 30-65 30-65 
nt 
von 372-1060 485-850 480-890 352-1470 


Length (x) 
The bark which is known to the trade as 
Druggists’ bark (quinine content, 1-8—2-0%) is 
derived mainly from C. succirubra stems, removed 
in strips and prepared in the form of quills or 
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curved pieces 30 cm. or more in length, 1—8 cm. 
in width or diam. and 2—6 mm. in thickness 
ail (Trease, 515). Its market value is determined 
se by the appearance, and the amount of subsidiary 
fia alkaloids and tannins present. 

EN The Factory bark used for the extraction of 
alkaloids is principally obtained from C. ledger- 
iana. It is evaluated on the basis of the percent- 
age of quinine reckoned as quinine sulphate. The 
unit for evaluation of the bark is 1/100 lb. of 
quinine sulphate in 1 lb. of bark. The manufac- 
turer adds a bonus to the unit rate for higher 
percentage of quinine in the bark (Wilson, op. 
i cit., v). 

Substitutes: Barks of Cinchona lancifolia 
Mutis (Colombian bark), Cinchona ovata Ruiz & 
Pay. (Naranjada bark), Remijia pedunculata 
Flueck. (Cuprea bark) and Remijia purdieana 
Wedd., are often used as substitutes for cinchona 
bark. 


i 


CHEMICAL COMPOSITION 

The most important alkaloid of cinchona is 

quinine. In addition, more than twenty other 
alkaloids (Table 4) have been isolated from 
cinchona of which cinchonidine, quinidine and 
i$ cinchonine are important. The alkaloids exist 
jt chiefly as salts of quinic and cinchotannic acids, 
rar and their relative concentrations vary in different 
à ; species (Table 5). The major alkaloid of 
F C. ledgeriana, C. calisaya and C. officinalis 


is quinine, while that of C. succirubra is 
cinchonine. In individual plants the total 
alkaloid content increases up to the age of 8 to 
12 years, and then begins to decrease. The 
alkaloids are formed during the descent of the 
sap, and their concentration is low in the twigs 
and increases down the stem to a maximum in 
the root bark (Denston, 238). In C. ledgeriana, 
almost 90% of the total alkaloids of the stem 
bark is quinine, while of the total alkaloids of 
the root bark, only c. 60% is quinine. 
The leaves contain c. 1% total alkaloids. The 
_ alkaloid concentration increases in the dark 
especially in excised leaves. Young leaves are 
richer in alkaloids than old ones, and the petioles 
are richer than the blades (Chem. Abstr. 1940 
_ 84, 8180; 1929, 23, 4245; 1941, 35, 4548). ° 
; Tn addition to the alkaloids, cinchona bark con- 
the bitter glycoside, @-quinovin, cinchoful- 
inchotannic and quinic acids, a bitterish 
l oil possessing the odour of the bark 
Y colouring matter. Quinovin on hydro- 
ds quinovic acid and mannitan, A white 
substance, cinchocerotin, has been 
from the bark of C. calisaya, and a green 
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colouring matter, tschirchin g; f 

rophyll, is present in the pateni from 

(U.S.D., 281). of C, Suce Ù l 
The seeds contain fixed oil Pbr 


succirubra, 0-5%; of C. ledgeri o (Seeds | 
C. officinalis, 13-3% ). Steam dni s ee | 
ers gives a small quantity of on ation pal i i 
a strong, somewhat unpleasant o aA i vit s 
leum ether extract of the flows a © pety, | 
alcohol-insoluble wax (Wehmer yy ins a | 
1168; Chem. Abstr., 1934, 28, 6940), ° 1259, u >? 
In the early years of planting in th : f 
the total alkaloids of C. succirubra we. Far Bas, | 
medicinal purposes under the name ee Used for | 
In India, when C. succirubra was ae mnetum, | 
other species, quinetum was gradually uk 3 
by Cinchona Febrifuge consisting of the ee 
alkaloids left after the removal of quis | 
Malaria Commission of the League of N os i ep 
redefined quinetum as a mixture of edu ae 
of quinine, cinchonidine and cinchonine m 
introduced a new product called Totaquine or 
Totaquina which is defined in the B. P. as contain. 
ing not less than 70% of crystallisable cinchona 
alkaloids—quinine, cinchonidine, cinchonine and n 
quinidine—of which not less than one-fifth is } C 


quinine. Cinchona febrifuge varies greatly in i 
physical characters and composition (Table 6); i 
for use as an antimalarial drug, it should beot | $ 
the same standard as totaquina. l 

The greater part of the world’s production o f A 
cinchona bark is employed in the manufacture | ; 
of quinine. For this purpose finely powdered E- 
bark is mixed with about one-third of its weigh | a 
of sifted slaked lime and a 5% aq. solution # i 
caustic soda. The mixture is extracted, ma | 
stirring, in steam-jacketed vessels, with oe o čěē Q 
boiling kerosene. Three successive extract 
are made. The mixed extracts are shaken tie | >» 
sufficient hot dilute sulphuric acid to ON gi E a 
alkaloids into sulphates. The oil is or ole 
while hot and the neutral aqueous solukon sub f Di 
when quinine sulphate separates Out #1 from ( 
sequently purified by recrystallisatio animal Ja 
aqueous solutions after decolourising bes ipitatel : 
charcoal. The other alkaloids are Uae indivi- An 
by adding alkali to the mother liquor d solvet 
dual alkaloids separated by 5° C atractio J 
extraction (U.S.D., 966). For the fay tit J o 
quinine from 6,160 Ib. of bark P% soy at 
chemicals used in the Mungp0? -waten if e A 
lime, 560 lb.; caustic soda, 350 1b; proc: " Cu 


gal.; and oil, 5,300 gal. (Hora & E 

Inst. Sci., 1944, 10, 147). eau of 
The method adopted by the Bur naustio? 

Philippines, is to percolate to © 
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ni poxy-3-vinylruben 


.g.0l. : 
yinidine (Conquinine : 
itayine) 
ee ethoXY 
9-ol. 


ipine; 
T 


.3-yinylruban 


i chonine ; 
C iny ruban-9-Ol- 


‘ chonidine 
oinylrubs2-9-0l- 


Quinicine (Quinotoxine) 


epiQuinine 


epiQuinidine 


Cinchotine (Hydro-cincho- 
nine or Dihydrocinchonine, 
Cinchonifine) 


Hydrocinchonidine (Dihy- 
drocinchonidine, Cinchami- 
dine). 


Hydroquinine 


1 (Dihydr3s- 
quinine) 


Hydroquinidirio (Dia ro- 
quinidine) 

Quinamine 

Conquinamine 

Paricing 


Dicinchonine 
*nchonicing) 

Diconguining 
‘WUinicine) 


Javanin o 


Arici 4 
icine (Quinovatine) 


i Cusconing 


Cusconiding 
Cucaming 
Cuscamiding 


* 


H 
nry, 418.83. + c=M40 
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Formula 


Cao Ha 40N; 


Ca oHa403N3 


Cı oH220N, 
C, 9 H220N; 


Cao He 40:N; 
Cy oHa 402Ne 


Cs nH 40N; 


Cis H2 ON, 


Cis Ha40N, 


Ca 0oH260:Na-2H,0 
Ca oH, 60:N.2} H0 


C,,H,,0,N, 
Ci 5H.,0.N, 


CisH, ,ON,.4 H,O 
C3sH,,0,N, 


CoH 40Na 


C, 3H,,0 aN 


Cas H60 ,N,.2H,0 


— 
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Source 


C. ledgeriana, C. officinalis, 
C. succirubra, OC. hybrida, 
C. calisaya, and O. robusta 


Small quantities present in 
most cinchona barks especially 
in, O. pitayensis, O. amygdalifo- 
lia, and C. calisaya 


O. -micrantha and other cincho- 
na barks 


C. succirubra and other 
cinchons barks 


Cinchona barks 

Quinoidine, i.e. residue of 
amorphous hases left after the 
4 major alkaloids have been 
extracted i 


Quinoidine 


Commercial cinchonine 


Commereial cinchonidine 


Mother liquor of quinine sul- 
phate manufacture 


Commercial quinidine 


C. ledgeriana , C. succirubra, 
etc. 

C. succirubra , C. ledgeriaxa, 
etc. 


C. succirubra from Darjeeling 


C. rosulenta and © succirubra 
Quinoidine 


C. calisaya 
var. javanica 
C.. pelletierana 


m.p. 


o 


Cc. 


174:4-175 


173-5 


bo 
oo 
to 


173-5 


[ex] 


D 


—284-5° at 15°F 


+ 334: 2at 15°F 


+ 263:7° at 15°} 
—178° at 15°} 

+ 38-6° 

(CHCI,) 


+43°32 at 22° 
(c=0:-95) 


+ 102:4° at 19° 
(c=0- 8648 EtOH) 


+ 225°8° at 15°F 


—144-6° at 20°F 


—235-7° at 15°F 


+299%at 15°F 


+104:5° 
(EtOH) 
+204-6° 
(EtOH) 
0° 


+65:6° at 16° 
(EtOH) 


dextrorotatory 
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i Species Locality 
t ` 
3 O. ledgeriana* Mungpoo 
À s ” D 
” D 
O. hybrida! » 
te ” ” 
” » 
O. officinalis: n 
” ” 
” ” 
O. succirubrat ” 
” m 
n ” 
O. ledgeriana® Assam 
è C. calisaya’ Java 
O. ledgeriana® East 
Indies 
f ” » 
y ” » 
+ O, robusta? Java 
wd ” ” 
” ” 
O. succirubra® ” 
” ” 
Ace m ” 
N C. robusta! India 
1 Chop 
: 1946, 12, 246 


Sample 


al alkaloids of O. sucoirubra 


0 hon. fobrifuge, from Mung- 


(Mac-Gilchrist 1914—16) 
(Gage, 1922) 
Tablets 


(Howard, 1913) 
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Part 


Root 


Stem 
Branch 
Root 
Stem 
Branch 
Root 
Stem 
Branch 
Root 
Stem 
Branch 


» 


Root 


Stem 
Wood 
Stem 
Root 
Branch 
Stem 
Root 
Branch 


” 


Quinine 


Total 
alkaloids 


% 
TAT 


5°79 
2°98 
6-14 
4°54 
3°30 
4-16 
4:42 
2°35 
7-21 
6-09 
4°00 


3°75 


3°89—7°24 0°78—5: 57 


— 4—83 
— 4—13°5 
= 0°26 
6°84 2'5 
8:04 2'1 
3°90 1°25 
5°5 I-1—1:4 
76 0:76 
373 0:8 
4°65 2.22.5 


(a A 
Quinine Quin 


% 


-11 
4-14 


1:98: 


3°10 
2°87 
1:79 


1:76 


2°56 
1°44 
1:42 


1-74: 


1:16 
2-4 


o 


0:53 


0'44 
0-14 
0:50 
0:34 
0:29 
0:52 
0:13 
0:09 
0°37 
0°20 
0:20 


0— 0'8 


1:1—1:4 


( % of Total alkaloids ) 


nidine’ Cinchonine Cinchoniding’ Ot 
% hor Alkaloig, 
9 


o 


0:68 


0:25 
0:20 
1-22 
0°46 
0°44 
0°66 
0°37 
0:19 
3°00 
1:63 
1:10 


0:8— 2:3 


1-1—1°4 


3°8 
0:8 


0°44 


0°36 
0:09 
0:63 
0:33 
0:21 
0:49 
0:89 
0:49 
1:12 
1:47 
0:82 


0°35 


0-03—1-56 
Trace 
0'4—0°8 
0:1— 0:7 O'4—1°4 
0:17 


2°65 
2°25 
1-15 
1-1 1-4 
1-5 
0:65 


Cinchonidine Quinidine Cinchonine Total 
crystalline 
alkaloids 
29°0 = 33-5 78°0 
5°8 22: 18: 54-6 
7-0 16: 23° 56°5 
3°4 1 
21:0 
12-2 
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TABLE 6.—CHIEF ALKALOIDS OF CINCHONA BARKS 
Crystallisable alkaloids 
É 


0 
on 


060 
0°57 
0-69 
0°64 
0°68 
0°63 
0°47 
0-14 
1:39 
1:05 
0°72 
100 


0:8— 1:9 
01—07 


0:08: 
Tl—14 
1°5 
1-1 


ra, 108; ^ Mukherjee, Indian J. Pharm., 1948, 10, 108; ® Wehmer, II, 1157—61; 4 Datta & Bal, Sci. & Cul) 
4 eee SSE 
TABLE 6—ANALYSES OF QUINETUM AND OINOHONA FEBRIFUGE* 


Quinoidine 
mor 
(E Teatoide) 
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iphous 
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finely powdered bark, lime 

late is distilled to sey 
ater: mmy residue treated wit 
‘onal, PRE eve the alkaloids. The 
ric acid jourised with charcoal, filtered, 
solution 15. Pr alkaloids precipitated by the 

ad the a sodium hydroxide (U.S.D., (1231). 
addition 0. change process for the separation of 

Dee cinchona barks poor in alkaloids, 
alkaloids T eloped and was successfully employ- 
pas been SA during the War period. This 

in the re has been recommended for 
adsorption E for the recovery of alkaloids 
aona ae material left after the separation 
ma rk, On the basis of figures for quinine 
of “panic in 1944-45, it is computed that the 

Toe of cinchona alkaloids from Indian plan- 
ee is about 69,679 lb., a good part of which 
is recoverable by the application of the adsorp- 
tio process. Activated charcoal is an efficient 
adsorbent for quinine and is superior to the ion- 
exchange resin under the conditions studied 
(Mukherjee, Sci. & Cult., 1947-48, 13, 372; 1948- 
49, 14, 227). 

The estimation of individual alkaloids in mix- 
tures has assumed importance since the thera- 
peutical recognition of totaquina. A number of 
methods based on differences in the solubilities 
of salts, and polarimetric, colorimetric, turbidi- 
metric, fluorometric and chromatographic 
mi have been developed (Thorpe, III, 
oe ae ra ee 1946, 40, 1192, 


nae isolated from the total alkaloids of 


ixture of 
mci perco. 


» m.p., 57° (m.p. of anhy- 
itter D) B a white, odourless, 
of Pie co crystalline powder. A 
Ae ise e in certain oxygenated acids, 
Uoresceg blue. Phosphoric and tartaric acids, 


isomeric and are 
nd COO MOU: They 
e and cinchonidi i - 

ma metho onidine in pos 
uini regarden. &roup. Empirically, quinine 
e€ as metho methoxy cinchonidine and 

Of the are Cinchonine. The scission 
tives ate aaa apal alkaloids fall into 2 
"eetred a he erocyeli of quinidine, and deriva- 
to as e le ring system, formerly 
Second half” of the molecule. 


unine 

ine and quinigi 
dieectively 1 quinidine are 
ifer fron! levo- a 
ing a Cinchonin 


The second half has the same structure in all the 

four alkaloids. The complete synthesis of 

o eE e pia in 1945 (Henry, loc. cit.; 
ooawar oerin 

67, 860). g, J. Amer. chem. Soc., 1945, 

Uses :—The oldest and the most important use 
of quinine is for the treatment of malarial fevers. 
In the great majority of cases quinine administra- 
tion results In a prompt remission of symptoms, 
and within a week, in the disappearance from the 
blood of Plasmodium falciparum, P. vivax or P. 
malariae. In common with other cinchona alka- 
loids, it is an active schizonticide but it is rela- 
tively ineffective against the exoerythrocytic 
forms of the malarial parasite. A considerable 
number of patients may have a relapse without. 
new infection, months or even years later. : How- 
ever, in the large proportion of patients living in 
malarial districts, quinine, if taken daily, will not 
only prevent the occurrence of symptoms but will 
also prevent the acquiring of an infection which 
will manifest itself. later. Quinine continues to 
be effective in spite of its prolonged use (U.S.D., 
959). 

Quinine possesses marked bactericidal action, 
and until the advent of sulphanilamide deriva- 
tives, quinine and certain of its derivatives, nota- 
bly alkoxy-ethers of apoquinine, were being em- 
ployed in the treatment of bacterial infections. 
Thus -hydroxy-ethyl apoquinine and sulpha- 
pyridine give equal protection to mice against 
virulent pneumococci and the drug has been 
successfully used in a large number of cases of 
human pneumonia (Henry, 479). 

As an anaesthetic, quinine was at one time 
used as a substitute for cocaine. Its anaesthetic 
action is prolonged. It has been used as a 
sclerosing agent in the treatment of internal 
haemorrhoids and varicose veins. - 

Quinine added to aquaphor, but not to lanolin 
or petrolatum, protects the skin against sunburn. 
Dermatitis may, however, be caused. It is a 
bitter tonic and stomachic appetizer. In small 
doses in solution it is a mild irritant and a stimu- 
lant of the gastric mucosa and other mucous 
In large amounts it inhibits gastric 


membranes. rit 
secretion and causes nausea, vomiting and 
diarrhoea. It is a weak uterine stimulant. 


or cinchonism often obser sg 
uinine administration, are attri- 
aa B toxic doses or to idiosyncrasy 
of the patient. The most common symptom is 
ringing in the ear accompanied by : sensa ae 
of fullness in the head. With age ose 
ness is marked, and blurred vision, with a : ng 
of distension in the head, may be prominent.. 2 


The ill-effects 
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decided cinchonism, giddiness and staggering in 
walking are common. Toxic doses may lead to 
5i complete deafness and blindness, weakness, para- 
A ~ lysis and finally collapse, either comatose or deli- 
j rious. Deafness produced by large doses of 
quinine usually passes off rapidly although partial 
deafness may persist for some time; permanent 
deafness has resulted in some cases. 

Idiosyncrasy towards quinine is not infre- 
quent. In most cases urticarial skin eruptions 
are observed. Among the less important dis- 
turbances are dyspnoea, gastric discomfort, vomit- 
ing and diarrhoea. 

Quinine is contraindicated in patients with a 
i history of idiosyncrasy, in the last trimester of 

pregnancy, in the presence of haemoglobinuria 
7 during malaria, and in patients with auricular 
i fibrillation or other serious heart disease. Some 
clinicians believe that it is also contraindicated 
in blackwater fever. 

The useful antimalarial dose of quinine is 
0-3-2 g. by mouth in 24 hours. Intravenous 
quinine is indicated in cerebral malaria 
(Plasmodium falciparum or malignant tertian). 
For prophylaxis in endemic areas, 0:3—0-6 g. 
of quinine sulphate is given daily and continued 
for 4—8 weeks after exposure to mosquitoes 
N has been discontinued. It is also used as provo- 
WS cative agent in patients with suspected malaria. 
It has been found useful in pneumonia, influenza, 
colds, whooping cough, septicaemia, typhoid, and 
amoebic dysentery. As a contraceptive, its action 
is slow and unreliable in non-toxic concentra- 
tions. Quinine enemas are useful for pin 
worms (U.S.D., 960). 

Quinine sulphate is the most important salt of 
quinine used in therapy. Other salts of quinine 
such as acetylsalicylate, arsenate, benzoate, 
citrate, dihydrobromide, dihydrochloride, di- 
salicylo-salicylate, ethyl carkonate, glycerophos- 
phate, lactate, phosphate, salicylate, tannate and 
valerianate are recognised by B.P.C. Quinine 
ethyl carbonate and tannate are almost tasteless, 
= and are especially useful for children. Quinine 
with urea hydrochloride is used as a local 
anaesthetic. It gives rapid relief and apparent 
f in acute lumbago, sciatica, intercostal 
algia, brachial neuritis and internal haemor- 
i Practically tasteless com- 
ds are obtained by combining quinine with 
d ester derived from camphoric acid and 
matic alcohol or a terpene alcohol or a 
m. Abstr., 1939, 33, 3530). The pre- 
ascorbic acid and pantothenic acid 
hona alkaloids has been patented 
„ 1945, 39, 4200; 1942, 36, 1141). 


Many patients who have 
E an a quinidine 
ward eiltect. e most i a 
dine is in the management aaa Use >i Wh, 
irregularity of the heart. Certain fom Ù 

Cinchonine and cinchonidine Sof 
dextro-rotatory isomers. Gincho laevo. and 
official though the sulphates of por. 8 mt 
and cinchonidine are official me ine 
found in the bark of C. mi Mchonine i 
cinchonidine in the bark of o tha a 
Cinchonine, while similar to quinia SUCCIrUbry 
properties, has a tendency to Sree M most 
sions. This effect is much more Convul. 
with cinchonidine which, except for ieee 
blance in other features to quinine N 
titled to be classed among the convulsive on I 

Quinine is one of the drugs most H 
subjected to adulteration. The adulteranis a 
are: salicin, phloridzin, lactose, sucrose n 
starch, stearic acid, calcium sulphate, sodium and 
ammonium salts, magnesia and boric atid 
(Bentley & Trimen, II, 141). 


In addition to their use in pharmacy, quinine, | 
quinidine and their derivatives are utilised m | 
insecticide compositions for the preservation of | 
fur; feathers, wool, felts, and textiles. They ae f 
also ingredients- of moth-repelling preparations | 
Quinine stearate is used in hair Totions and f 
pomades. Derivatives of quinidine, left a a | 
residue after the separation of the four man j 
alkaloids from cinchona bark, are used i f 
metallurgy as ingredients of pickling baths for | 
controlling the action of acid on metal, as ori 
nents of anti-corrosive paints, and as accelerato | 
in vulcanization of rubber (Gregory, Ae 
The residual bark of quinine factories afte a 
extraction of the alkaloids, is a tanning m es | 
Debarked cinchona poles are durable 338) ' 
tant to termites (For. Abstr., 1949, 10, ee" 


n idio 
without tay h 


th cincho 


PRODUCTION AND TRADE park o 
India exported 141,798 Ib. © 
Europe in 1934-35. The exports rosette! nj 
21,813 lb. in 1941-42 and stoppe a q 
1942-43. In 1943-44, only 95 lb. of 


ported. f anti 
The pre-War production of an porate ss 
rials in India was about 70,000 1 Tar the im 
lb. were imported. During the nous P!’ 
decreased considerably and indi Fi 
increased to about 178,000 isk ss 
The demand for quinine 1 exc? 
production and imports, wee 


stocks built up during the 


Collection, Haridwar 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


Tavi 
Cinchona bark Qe iam es 
(an — Madras Total Bengal 
year Bengal 
13,28,971  7,97,188 26,26,159 50,161 
1939-40 16,90,805  12,80,769 29,64,574 54,610 
Ga Er 5,37,040 20,09,485 59,496 
és, 16,16,542 16)11,036 24,27,578 60,155 
pudi 18,174,324 8,10,895 26,85,219 75,142 
ids 21,29,516 6,86,808 28,16,324 70,049 
1945:46 18,138,235 5,08,426 23,21,661 61,960 
1946:41 20,387,948 3,53,861 23,91,809 70,669 
191748  19,05,846  6,53,309 25,59,155 71,673 
1948:49  19,42,494 6,40,291 25,82,785 67,286 
War, and partly by the import of synthetic 


antimalarials. In 1948-49, about 242,750 Ib. of anti- 
malarial drugs were imported into India, the con- 
sumption of cinchona products being about 300,000 
lb, 

During the War period when Java was occu- 
pied by the Japanese, and the world’s principal 


Source of supply of cinchona bark was thus cut 


of, interest was renewed in many abandoned 
paces of supply in Central and South America. 


pees were started in Guatemala and 
i a, and wild species of cinchona, the barks 
= A Poor in alkaloids, were exploited. 

and effective anti-malarial drugs were 


TABLE $ 
IMPORTS OF QUININE SALTS INTO INDIA 


Year w aes 
ina py 102,750 25,38,636 
10.4) 82,882 24,88,466 
194145 293,701 85,05,543 
Noga 284,464 90,93,453 
1843.44 40,298 15,48,337 
lit.a 2,007 80,884 
e a 1,66,472 
ra ae 3,86,605 
Msg a 0 29,32,885 
Way, ; 4,118 30,45 404 

43,246 93,52,218 

89,281 29,44,910 


Quinine sulphate (Ib.) 
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CINNAMOMUM 
1 —PRODUCTION OF CINCHONA BARK, QUININE SULPHATE AND CINCHONA FEBRIFUGE 
19] t= 


Cin¢hona febrifuge (Ib.) 


Medias Total Bengal Madras ` Total 
44,430 94,591 28,305 19,881 48,186 
42,734 97,344 29,935 17,262 47,197 
30,290 89,786 34,047 12,087 46,134 
61,401 1,21,556 32,632 24,181 56,813 
35,429 1,10,571 34,717 19,842 54,559 
25,281 95,330 34,146 20,111 54,257 
22,632 84,592 27,632 14,097 41,729 
14,861 85,530 23,213 9,533 32,746 
22,530 94,203 24,748 10,434 35,182 
19,445 86,731 27,704 8,529 36,233 
synthesised. These drugs, specially Paludrine, 


have certain advantages over quinine in the treat- 
ment of malaria. Paludrine is both curative and 
prophylactic, and it is remarkably free from un- 
pleasant side effects at therapeutic doses. These 
new developments have, no doubt, affected cin- 
chona expansion schemes in India, and it is pro- 
posed, at present, to continue quinine production 
at the existing level with a view to maintain a 
limited self-sufficiency. 


CINNAMOMUM Blume (Lauraceae) 

A genus of about 270 species of shrubs and 
trees distributed in Asia and Australia. Most 
species of the genus are aromatic and many are 
of economic value. About 20 species occur in 
India. 


C. camphora (Linn.) Nees & Eberm. CAMPHOR 
TREE 

D.EP., II, 317, 84; C.P., 245. 

Indian Names: Kapur, karpur, karpuram 

A large handsome evergreen tree, native of 
China, Japan, and Formosa, and introduced into, 
and cultivated in many other countries including 
India, either as an ornamental plant or as a 
source of camphor. In its natural habitat it 
attains a height of 100 ft. and a girth of 6—8 ft. 
In India its growth is stunted; a 40-year old 
tree in the Government Botanical Gardens at 
Bangalore was about 25 ft. high; in Dehra pur: 
trees 17—19 years old attain a height of 53—54 n 
The leaves are leathery, shining, 2—4 in. long, and 


aromatic. They are shed during February-March | 
Vig 
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simultaneously with the appearance of new or eucalyptus. _ Whether thi 
leaves. The fruits are dark green, ovoid, rather ing the forms is reliable or 
dry, globose and about 0-3 inch in diam. They with certainty. 

ripen in October and turn black after ripening. _ Camphor is formed in the oil Cells qi 

The seeds obtained from the first crop of fruits in all parts of the tree. These cat distribute 
are not fertile. In Japan, trees are said to pro- form early in the growth of the i begin t 
duce seeds at the age of 20—25 years. In Dehra and are filled with a clear yellow oil = Organg 
Dun, 17 year-old trees produce seeds but their camphor is slowly deposited, The Tom Which 
viability has not been tested. Seeds obtained sively becomes colourless and volatile TORTS 
from 30 to 35 years old trees are known to be gular light masses of camphor a sa and itr 
viable, and fertile seeds can be obtained to a loss of resistance to permeability, the - Due to 
limited extent in India (Raghavan, Camphor, 8). through the cell walls into other avin Passes 
tissues (Burkill, I, 547). les in the 


st i à 
ne vor di erenti 
cannot he fa 
eq 


oil p 


C. camphora comprises many forms, some of 
them morphologically not differentiated but The plant has been successful] 
physiologically distinct. A few contain camphor India at Dehra Dun, Saharanpur, 
while others produce only an aromatic oil. Non- giris, and Mysore. In the Nilgir 
camphor plants, apparently resembling C. up to an alititude of 7,000 ft. and i 
camphora in morphological characters have been 5,000 ft. It thrives best at 


y Cultivated ; 
Calcutta, Ni, 
1s it does Well 
n Ceylon, upto 


elevati 
described as separate species, but the predomi- 4,500—6,000 ft. provided the temperature = a 


nant opinion is that they are merely forms. fall below 15°F. It is not known whether jt ra 
Genuine C. camphora, cultivated in Mauritius grows on the plains. It can stand an annual P 
does not yield camphor. The odour of bruised rainfall of 45—145 in.; about 60 inches in India 

"a leaves of camphor-yielding plants resembles that and 90 inches in Ceylon are said to be most suit. 

| of camphor, while that of the bruised leaves of able (Raghavan, Camphor, 7). Although the 
oil-yielding plants resembles that of turpentine tree can be cultivated in all parts of India with 


a 


Fig. 73.—Cinnamomum camphora 
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40 in. and over, its cultiva- 
enterprise is a likely ie 
3 i the tropical areas, an 
ie oftable out returns ae likely to be 
tere tne q, J. Indian Inst. Sci, 1925, 8A, 
I] (Rae j 
160). : said to thrive on poor laterite soil 
d Malay States. Observations in 
i aver suggest that a fertile, well- 
apo d ‘loam is needed-for its successful 
drained, san Ty tilled clay soils are also 
oultiva put they should be rendered porous by 
eam leaf mould and sand. Addition of 
al fertilizers has been recommended. 
cue ae potash (196 1b. and 87 lb. respectively 
are) have proved beneficial in Ceylon 
(Raghavan, loc. cit.). 
Camphor plants can be raised from seed, lay- 
ers, branch cuttings, root cuttings and root- 
Propagation by seed is the normal 


rainfall of 


reial 


suckers. 
ractice. 
Ped should be obtained from proved cam- 
phor-yielding stock. An important source of 
sed is Japan, but as the seeds retain their viabi- 
lity only for a short period, their germinating 
capacity is greatly diminished by the time they 
reach India. Another source is Florida, but 
cultivation there has been given up on account 
of severe thrip attack and it is most essential 
that precautions be taken against importing seed- 
eure Insect diseases with the seeds. Disinfection 
eee sublimate solution (1 in 1,000) has 
ound effective (Raghavan, Camphor, 11). 
i or obtaining Seeds required for propaga- 
ihe ee fruits should be collected direct from 
election. Soon after their fall. In Dehra Dun 
of October he be undertaken during the middle 
~ When fruits are ripe. The percentage 
sermination W à : 
arm S low. Pre-soaking in luke- 
Water for 24 R f se 
ftmination, p ‘4 hrs. is said to facilitate 
uniformly Pe ut this treatment has not proved 
8 Useful for ee The procedure, however, 
Erminating S Ing out heavy seeds with greater 
pul germinat pacity. Seeds separated from the 
= more quickly than unpulped 
T (9-4 | Percentage of germination is also 
Rtthereg n the case of ri frui 
Rate » and 60-1 etn pe fruits sown as 
coe germination € case of pulped seeds). 
Collecti ings to Tec ee a greater percentage 
i a tr : 
ang X e fruits. th Tansplantable size. After 
Poe read o pulp should be removed 
Ing, IS (Ke peut to dry in the open for 
‘Wn p w Bull, 1 3 
Ni) or. Rec, 1923 920, 45; Howard et al., 
Sowin carly as » 9, 307). Seeds should be 
& of s Se pible after collection. 
n situ is not recommended; 


ever, Cis better results. If, how- 
es dosa PE have to be undertaken, it 
Be is a o sow 8—10 seeds for every plant 
parik n nursery practice, beds are pre- 
ed trom light, fertile, sandy loam and good 
drainage provided. In Dehra Dun, seeds are 
sown in October-November at intervals of 3—4 
in., and in rows, 10—12 in. apart. The beds are 
watered immediately after sowing and water is 
run in between rows once a fortnight; if neces- 
sary, beds may be cautiously sprayed every 
fourth day. Germination takes place in about 
3 months after sowing. Careful weeding is 
necessary and the soil should be worked up and 
loosened at regular intervals from the time the 
seedlings appear. The practice in the Hallakarai 
estate (Nilgiris) is to sow seeds thickly in raised 
beds heavily fertilised with shola soil and cattle 
manure. Six months after germination, the 
seedlings are transplanted into seed baskets 
filled with a mixture of equal parts of shola 
soil, well decomposed cattle manure, and sand. 
The ends of roots are cut off, as also the tops. It 
is necessary to fill in the soil until the stem is 
covered to the same level as in nursery beds 
(Kew Bull., 1921 123). The s2edlings are planted 
in the field in 2 ft. cube pits dug 6—12 ft. apart. 
Transplantation is carried out during January- 
February when seedlings are about 1 year old. 
The field is prepared by double ploughing in 
October-November and pits are dug in Decem- 
ber. A spacing of 6—8 ft. each way is recom- 
mended. Wider spacing is considered wasteful. 
A spacing of 6 ft. each way accommodates about 
1,210 plants per acre, and of 7 ft. each way, about 
900 plants. The time for transplanting in Dehra 
Dun is July, when seedlings are either 4 or 16 
nths old. : 
Eoo on the pests of C. camphora in 
India is lacking. In Dehra Dun, large trees have 
been observed to be dry-topped and to shed 
smaller branches leaving cankerous hollows in 
the stem and main branches. A number of 
insects have been reported to attack bushes in 
the Lawksak estate in Burma, and among them 
thrips are known to cause the greatest damage 
n, loc. cit.). = ; 
Eo and Formosa, camphor is ohteni 
by the distillation of wood of trees over 90 years 
old, while in America, the practice is to utilise 
twigs with leaves for obtaining camphor. The 


i i f early 

j ractice has the advantage ot í 
a eae about 5 years old can be clipped 
os ieee and used for distillation. Trials 
carried out at Dehra Dun also show that seny 
phor can be obtained by the distillation o 
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leaves, although as a commercial venture the 
yield is stated to be uneconomical. Camphor 
tree coppices vigorously and shoots grow rapid- 
ly. Where cropping of leaves for camphor pro- 
duction is the practice, plants are trimmed to a 
height of 5—6 ft. and maintained as bushes to 
facilitate leaf clipping. New leaves take about 
2 months to grow to full size and cropping at 2 
months’ intervals is possible, although in prac- 
tice, cropping at such short intervals is rarely 
carried out. Experiments at Dehra Dun indicate 
that there is little difference in the total yield 
of camphor whether two or four flushes are 
cropped in a year. In Ceylon, bushes are crop- 
ped 3—4 times in a year. Only leaves are collect- 
ed as the twigs yield little or no camphor. 

The camphor content of the plant is influenced 
by both hereditary and environmental factors. 
Plants raised from seeds collected from high 
camphor-yielding trees are not always good 
eamphor-yielders. Leaves from plants grown in 
shade have a lower camphor content than those 
grown in the open. Tender leaves contain more 
camphor than old ones. The season of cutting the 
leaves is known to appreciably affect the cam- 
phor content. The effect of the age of the tree 
on the camphor content of leaves has not been 
conclusively established. From a comparison of 
available data Rao et al. conclude that, other 
conditions being the same, the leaves from trees 
aged 2—40 years probably yield the same 
amount of camphor. Green leaves, mouldy 
leaves and air-dried leaves give practically the 
same yield of camphor (Rao et al., loc. cit.). 
In East Africa it was found that the percentage 
yield of crude camphor, even from mature trees, 
was appreciably low after prolonged periods of 
heavy rains and sunless days (Hill, E. Afr. agric. 
J., 1946, 11, 148). Camphor leaves from Cochin 
contain more camphor than those from any other 
part of India. 

The concentration of camphor varies in differ- 
ent parts of the tree (Table 1); it is maximum in 
the underground roots. 

Camphor production in India:—In the Halla- 
= karai estate an area of about 40 acres is under 
_ camphor cultivation, the oldest trees being about 
60 years of age and the youngest, about 20 
ars. About 8 acres are being exploited for 
phor production. The process employed is to 
1 leaves in a simple apparatus consisting of 
iler, a still, a condenser and a press for ex- 
ing the oil. Leaves are packed tightly in a 
' still provided with an aluminium conden- 
is led in from a boiler and the 
is continued throughout the day, 
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= a 
Dehra Du k di 
Á (22 years). Calcutta Aim ( ch 

Ba] y 
Camphor Camphor Camphor Gampay a (40year? i jí 

Part % ol z oil Po Camphor > | 
o Yo y % Camp, | r 
° % ot i s 
+ S 
Leaves ... ... 1°32 0°69 0°54 1'5 i: | tel 
Twigs  ... .. nil 0°12 a 9 ikp ps 
Small branches a 0°13 nil 0-07 0°33 0:69 | ph 
Larger branches 0°50 = 0°25 O17 0 O 16g pe 

” "18-0: 
Stump... 0°69 029 i O3 0-08.25 

» 0'95 1°06-1:44 4. f pı 

ma es ss $ Beso | 
2°08 rg e 14 
*Rao etal., loc. cit. i Í 
30; 
sal 
The water in the condensing vessel is decant — 
and the residual camphor pressed first ia 

a : y a 

screw press to extract the oil, and subsequently 4 (, 
in a hydraulic press. The yield of camphor y E 
about 1% of the weight of the leaves. A more | "i 
efficient distilling equipment has been designed at es 
Dehra Dun for preparing camphor, and extensive a 
pilot plant trials have been carried out on the } k 
possibilities of manufacturing camphor fron | ga 
leaves (Raghavan, Camphor, 3, 4). @ 
In the Hallakarai estate, the yield per acreis | j 


60 lb. camphor and 10 lb. of camphor oil per f ph 


year. In the United States of America the } are 
estimated yield of camphor is 125—150 lb. per f tio 
acre, and in Algerian plantations, 268 lb. m ff pin 


Ceylon plantations the estimated yield per ace fra 
is 120—130 lb. of distillate (Raghavan, Campho, | wit 


19; Macmillan, 395). | w 

The oil distilled from the leaves of pams | m 
grown in Dehra Dun is pale yellow i o | a 
The following physical constants have peen r Ey 
corded: sp. gr., 3o ° , 0:9165; >, Aa; (em {cn 
+32-74°, The oil does not deposit an | Ho 
ciable amount of camphor on cooling no is" | ang 


ing mixture. Three fractions boiling ae residue | Der 


(41-79%), at 190—212° (39%) and the erei | € 
boiling above 212° (19-3%), Were ndsti J Ch 
through fractional distillation. The seo reetil | lay 
solid fraction on repeated cooling 12 hor. he | a 
mixture and filtration, gave 22:2% camp ontaie! | ae 
combined leaf oil, freed from camp o and cay, a 
d-u- pinene, dipentene, cineol, terpiner (Howat 
ophyllene. Safrole was not P Be ). ue 

et al., Indian For. Rec., 1923, f oil from 

following values for camphor ea ise 


south Formosa have been reporte 1-30; ac! not | 
3°83; lal, +43-20°; br. no» camp, 
0-47; and sap. val., 7:34. The oil con Hage: er va a | 
44; cineol, 28; and aldehydes, 0:47 °° Timone 
pinene, camphene, phellandren© 


TTA 
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= known alcohol with a 
d un 

pes Pempdour (Chem. Abstr, Uoni 
parat : 
1123). distilled from the twigs at Dame Dun 
ghe oil © in colour (Sp. 81» 0-8777; and np 
is deep ro tains: d-a- pinene, 26; dipen- 
1:413). I hor, 20; terpineol, 6; and caryo- 
11; inene, 10%. Though the cam- 
i is high the oil yield is too low to 
or e economic exploitation. 
pemi ‘| distilled from camphor wood at Dehra 
The Or vale yellow liquid (sp. gr, 0-9313; np, 
aa ou lap, +34-44°). It contains: camphor, 
A ' J-u-pinene, 16%; dipentene, terpineol, 
A caryophyllene, cadinene and camphora- 


ward et al., loc. cit.). 
Se ior oil of commerce is the oil of 


C. camphora from which the camphor has been 
removed. The oil obtained by the distillation of 
wood gives a higher yield of camphor and saf- 
role, a highly valued constituent used in the 
preparation of the expensive perfumes, Sassafros 
and Heliotropine. 

Steam distillation of seedlings grown in dark 
gave 0:17% of volatile oil containing only safrole 
(Chem. Abstr., 1938, 32, 3904). 

The principal by-products derived from cam- 
phor wood distillation in Japan and Formosa 
are: (1) white oil, boiling below the camphor frac- 
tion and containing mainly cineol, limonene, and 
oa (2) brown oil, obtained after the camphor 
a earls Over, containing mainly safrole 
penes; (3) ents of terpineol and sesquiter- 

, terpineol fraction, and (4) blue oil, a 
Product obtained by direct fi PANE , 
tesdue and made ect fire distillation of the 
alcohols. The i anes mainly of sesquiterpene 

o Sin cere Ol ; pee in Formosa from the 
camphor (late - Camphora yields from the 
o Qil, containi an important -by-product, the 
nd some gera ng a large proportion of l-linalool 
Perfume mate niol, and is highly valued as a 

Camphor secae (Schimmel Rep., 1946, 5). 
po talline Sd 42% of a yellowish white 
p content. ane fat (m.p., 21—23°) with high 

are; € physical constants of the 
"925; n p5, 1:4442; acid val., 
j aA val., 4-0; and unsapon. 
Res, 1943, N Sen Gupta, Bull. Indian 
ma Oil in i. 10, 75). The oil is similar 
he ae (Chem pecs and is suitable for 

olati due lett pert? 1937, 31, 4518). 

ue Oil fro nd after the distillation 
Suano om the leaves be mixed 
mmonium aaa may be mixe 

sted, and i phate, lime and pen 

492). sed as fertilizer (Chem. 
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Camphor has been synthesised from d-pinene 

as starting material, and is now manufactured on 
a large scale in U.S.A. and U.K. It is extensively 
used as a plasticizer and in the preparation of 
explosives, disinfectants and chemicals. 
_ Camphor is a local irritant with a benumbing 
influence upon the peripheral sensory nerves. It 
is a weak antiseptic. In small doses respiration 
1s stimulated, the effect being most marked 
when respiration is depressed by ether, mor- 
phine or similar drugs. Camphor is esteemed as 
an analeptic in various cardiac depressions and 
has been used in the treatment of myocarditis, 
It has a calmative influence in hysteria and ner- 
vousness and is used in the treatment of serious 
diarrhoea. The dosage is 2—5 grains. 

Camphor is extensively employed in external 
applications as a counter-irritant in the treat- 
ment of muscular strains, rheumatic conditions 
and inflammations. In conjunction with menthol 
or phenol it relieves itching of the skin. Its 
external use with phenol, however, is not without 
danger and instances of ulceration from a single 
application of this mixture have been reported. 

Toxic doses taken internally result in convul- 
sions, usually accompanied with vertigo and men- 
tal confusion often leading to delirium and some- 
times to coma and death due to respiratory failure. 
The mortality, however, is low (U.S.D., 206). 

India imports more than a million lb. of cam- 
phor every year, mostly from U.S.A. 

The wood of C. camphora is yellowish brown in 
colour with a strong persistent camphoraceous 
odour. It is moderately hard. It is too expen- 
sive for use as timber (Howard, 106). 


C. cecidodaphne Meissn. 

C.P., 310; Fl. Br. Ind., V, 135. 

Bene. & LepcHa—Rohu. 

CacHar—Gundroi; Nepat—Malligiri; AssamM— 

hori; gondserat. , 
ee pale tree with a straight stem 20—25 
ft. high and an average mid-girth of 5 ft., dis- 
tributed in the eastern sub-Himalayan tract up to 
an elevation of 4,000 ft., Assam and Manipur. It 
is cultivated in Dehra Dun. The tree conn 
vigorously and produces an abundance o ove 
which are pone al flesh of the fruits is 
$ roup, III, 3 
Oke el of C. cecidodaphne known as Nera 
Camphor or Nepal Sassafras, 1S xe oy 
olive-grey in the outer layers grading e : ua) x 
brown towards the centre with ee yi i 
locked grain, sometimes wavy-grained 1n Os 
radial plane, fairly even ext ro is 
lustrous and often showing darker i 
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bands. It has a strong persistent camphorace- 
ous odour and is light (sp. gr., 0-52; wt, 36 lb./ 
c. ft.). The outer layers of the wood have an 
oily feel. The timber is said to be moderately 
hard and strong becoming brittle with age. It 
seasons well and is durable in exposed posi- 
tions and in contact with water. The timber 
ean be easily sawn, worked, and finished to 
a smooth surface taking a high, lasting polish. 
i The wood is said to be resistant to insect 
attack; tests carried out at Dehra Dun, however, 
show that it is susceptible to white ant and fun- 
gus attacks, Preservative treatment is easy 

| (Trotter, 1944, 83). 
; The timber is highly prized for cabinet making. 
It is used for construction work, dug-outs, planks, 
rafters, ploughs and yokes. It is used also for 
carriage construction (Pearson & Brown, II, 834). 
The timber is not unlike the camphor wood 
employed by the Japanese for their famous carved 
chests and it can be put to better uses in India. 
The supplies of wood, however, are limited. 
Owing to the difficulty in securing seeds, the 
tree is planted only on a small scale'in Bengal. In 
Assam also, it has become rather scarce due to 
unrestrained exploitation and only moderate 
quantities of good sized logs can be obtained. 
The wood gives 2:95% of a clear, pale yellow 
essential oil with the odour of sassafras. The 
H i oil has: sp. gr.16°, 1-103; [a],7°°,—0°4’. sap. 
j val., 2-8; sap. val. after acetylation, 7-0. It is 
3 soluble in one half its vol. of 90% alcohol and 5 or 
/ more vols. of 80% alcohol. It consists almost 
entirely of ethers, of which safrole, myristicin, 
iS) elemicin have been identified (Finnemore, 


~ C, glanduliferum Meissn. 
D.E.P., II, 317; C.P., 310; Fl. Br. Ind., V, 135. 
A small tree attaining a girth of about 4:5 ft. 
i and distributed in the central Himalayas and 
i Khasi hills. The bark is rough and pale brown 
_ andthe wood hasa strong smell of camphor 
when freshly cut. The wood contains d-cam- 
phor and is a good substitute for sassafras (Kirt. 
& Basu, III, 2151). It can be used for the same 
purposes for which the wood of C. cecidodaphne 
is ees: 
__Leaves and small twigs of trees from Uri 
_ (Lake Como) gave 0:6% of a PEE 
: _ essential oil having: sp. gr., 0-9024;[«],2” | 23°09’. 
n, 1-4685; sap. val., 11-1; sap. val. after acetyla- 
_ tion, 39-7. It is soluble in 4-5 vols. of 80% 
hol. It contains: cineole, 34; 1-«-terpineol 
and d-camphor (Finnemore, 316). The oil 
the leaves of Nepal plants has the follow- 
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ing characteristics: sp, 
—24°57’ to —26°12’; acid val. Sl 
.8—18-4: » 0349.9. Bile ZA 
val, 8-8—18-4; ester val. after 0:9; a i) D 
—55-3 (Parry, I, 141). It ig = Mation ie A 
substitute for sassafras oil (from nested a3 3 neig 
Sassafras officinale) in soap and the ots nt 
dustries (Chopra, 120). perfumery a 4,000 
The seed kernels contain a fat > 400 
having: d, 0:9156; n4°, 1-4470; solidit (27-399 Th 
14:5—19:0°%; m.p, 215—220% acg 8 temp, | atl 
sap. val, 287-02; iod. val. (Hanus) T 194 bk 
Abstr., 1943, 37, 6915). > STE (Chem n 
C. iners Reinw. a 
D.E.P., I, 217; CP, 310; Fl. Bra 
Hinpi—Jangli-darchini; Man Raan A a ae 
Tam.—Kattukkaruvappattai; TEL. & Kin SA PI 
lavangapatte. pe beds 
BomsaAy—Tikhi. days 
A large tree of southern Tenasserim reported eas 
to occur in the evergreen forests of western ing | 
ghats from Mysore and Coorg to the Anamalais shad 
and Travancore, Karnatic and Shevroy and and 
Kollimalai hills. It is probably a variety of fel 
C. zeylanicum (U.S.D., 290). A 
The wood (wt.,.c. 41 lb./c. ft.) is light brown | yy, 
fairly hard and shining. It has the odour of a 
aniseed. It machines well and takes a good youn 
finish. It can be used for light furniture, eg, fear 
cupboards and wardrobe chests (Rodger, 9). — in dt 
The bark contains 0:5% of a volatile oil with Marc 
the odour of cloves and musk (Wehmer, 1, 36)) of th 
C. obtusifolium Nees ia 
DEP., II, 318; C.P., 311; Fl. Br. Ind, V, 12 aa 
Brnc.—Kinton, ram tezpat, tezpat. Ku | tes 
Assam—Patichanda; Nepat—Barasingolt; | bo 
mMaon—Phatgoli. ; | 
A large r tree occurring 1n ne e ka 
and outer eastern Himalayas, east Benga, r be 
and Andaman Islands. `- reddish ste! Dlace 
The wood (wt., 38—44 lb/c. ft.) is re general Clarif 
moderately hard and shining. > timber (Buy 
used in Assam for making charcoal. g plankit dhur 
is said to be suitable for tea boxes ae P omatt | The 
The leaves, also known as Tejpat of c. tamat | ite y 
and are put to the same uses as those © ected | Th 


The bark, especially that of the Took as a 
Martaban, resembles Ceylon © j 
used in dyspepsia and liver comp 
(Kirt. & Basu, III, 2148). 


C. tamala Nees & Eberm. 
D.E.P., II, 319; C.P., 311; Fl. 
Sans.—Tamalaka, tejpatra; 

Tejpat; Gus.—Tamalapatra, 

pattiri; TrL.—Talisapatrt. 
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_ indty weather 
: March. Continuous rain diminishes 


= dried in the su 


= ĉe separated 
Ws called bor 


ia Hegy 


ajpat. en tree attaining a 
sized ae oe of 43 ft., distributed 

cont UP S ical Himalayas (3,000— 
m eee and Jaintia hills (3,000— 

; engal. 

t) and in ead of Tejpat leaves used 
‘this species 1 orthern India as a spice. The 
xiensive in Seon in trade as Indian Cassia 
park of the aesa Lignea, is collected from 
rk or India at the foot of Sikkim Himalayas. 
route mainly in the Jaintia parganas 
istrict. Many plantations in this tract 
can a few are planted. The total area 

m ccised from seeds sown in nursery 
beds in March-April. Seedlings appear 30—45 
days after sowing, and are transplanted when 4—5 
years old in the field in rows 7 ft. apart, the spac- 
ing between the plants being 10—11 ft. Sufficient 
shade is provided in the early stages of growth, 
and shade trees are cleared after 8—9 years. The 
felds are not usually manured or otherwise cared 
for; undergrowth is occasionally removed. 

Leaves are ready for harvesting when trees are 
l0 years old, and they continue to bear for a 
century. Leaves are collected every year from 
youag vigorous plants and in alternate years 
ftom old and weak ones. Collections are made 
from October-December till 
the aroma 
with leaves are 
n for 3 or 4 days and tied up into 
marketing. Sometimes the leaves 
and packed in cylindrical bamboo 


a or gungra. A ; y 
of dry leaves per eon tree yields aa 


of the leaves. Small branches 


bundles for 


The | 
Kashmir the are used mainly as spice. In 
| beta] y are used as a substitute for pan 


leave 
Place S. It 
air į ay leaves 


| Bu; yeng with myrobolans or kamala 


i 1921, 19, 319; Chow- 
in Fmg, 1944, 5, 563). pee 


l 1s one of th 

TN leaves ae Cinnamon, e common 
Win le . í : 

: P itacteristios, Senta oil with the 

W alcoho > 2526. It i p. gr, 1:025; [alp, 

ail ol, „~t 4S soluble in 1-2 vol. of 


| 8 fe oil y 5 
Ueno pj tains esembles cinnamon leaf 


™Memore, 320), landrene and 78% 
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Fig. 74.—Cinnamomum tamala 


The essential oil from the bark is pale yellow, 
and contains 70—85% cinnamic aldehyde (Chopra, 
120). The trade in cassia oil has declined appre- 
ciably with the advent of synthetic cinnamic 
aldehyde. The oil is often adulterated with 
cheap terpenes. 

The cassia oil of commerce used in perfuming 
soap and in medicine, is derived from C. cassia 


and imported from China. 


C. zeylanicum Breyn. CINNAMON, CEYLON CINNA- 
MON 
DEP., II, 324; C.P., 313; Fl. Br. Ind., V, 181. 
Sans.—Tamalapatra; HINDI, Gus., MAR, TEL. 
& Beļnc.—Dalchini; Tam.—Cannalavangapattai, 
ilayangam; Kan—Dalchini, lavangpatti; SINH.— 
Kurundu. y 
A small evergreen tree usually attaining a 


i 20—25 ft., and sometimes 60 ft. as in 
bee ;ld in the southern coastal 


Ceylon. It occurs W ae 
renin of western India up to an altitude of 6,000 
ft. and in Ceylon. It is abundant in the regions 


100—700 ft. above sea level, and is fairly common 


up to 3,500 ft. 


The bark of the tree is the well-known Ceylon 
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long, 
surface when mature. 
when bruised and a ‘hot’ taste. 
‘a foetid disagreeable smell. The fruit is a dark- 
purple, one-seeded, ellipsoidal berry, 0°5—1 in. 
long. It has a terebinthine odour when opened, 
and the taste is somewhat similar to that of the 
juniper berry. The tree flowers in January and 
the fruits ripen during May-August. 
The bark of tender shoots and stems is smooth 

. and pale, while that of old and aged branches is 
2 rough and brown. Based on the characteristics 
! of the bark, 5 different forms are recognized in 

Ceylon, viz., Peni-, Rasa-, Pengiri-, Tittha- and 
Kahata-Kurundu (Macmillan, 324). In South 
Kanara, where leaves are subjected to steam dis- 
tillation for the aromatic oil, 4 kinds of C. zeylani- 
cum are distinguished according to the taste of 
the leaves—sweet, insipid, pungent and bitter 
(Indian For., 1921, 47, 77). Leaves of only the 
pungent and bitter types are collected for dis- 
tillation. There is considerable variation from 
one tree to another; there are also different races. 

The plant is extensively cultivated in Ceylon, 

j which constitutes the world’s principal source 

ý of supply of cinnamon. The area under cinn2- 
mon in Ceylon in 1948 was about 33,077 acres. 
Cultivation has been undertaken also in south 
; India, Seychelles and Brazil, but exports from 
} f ; these countries is far less than that from Ceylon. 
į Cinnamon is also cultivated to some extent in 
$ The Ceylon 
cultivated plants 

: and is rated higher than the Indian product 
i which is collected mostly from wild plants. The 
a * bark of plants growing in Tellicherry is said to 
4 be of good quality but is inferior to the Ceylon 
product. 

C. zeylanicum is a hardy plant which can grow 
on any soil under a wide variety of tropical 
conditions. The quality of the bark, however, is 
greatly influenced by the soil and ecological 
factors. Ceylon cinnamon bark of the finest 
quality is obtained from plants raised on white 
sandy soil. When grown on laterite or stiff 
_ soils at higher elevations, the quality is affected. 
_ A sandy soil mixed with humus is the best, and 
_ sheltered situations up to an altitude of 1,500 ft. 
= are most favourable. The plant can stand a 


Jamaica, Martinique and Cayenne. 


product is obtained from 


o U.S. P. recognises tho dried bark of O. louretri 

Cipnamon),as cinnamon. This species does not eee 
The B.P. recognises only the bark of C. zeylanicum as 
n. Cinnamon oil of U §. P. is derived from the leaves 
wigs of O. cassia and not from C. loureiri. The oil from 
ark of O. zeylanicum is the cinnamon oil recognised by 
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Fig. '75.—Cinnamomum zeylanicum an 


heavy rainfall. It is not browsed by cattle, but i 
is liable to injury by fire. BS 
Plants are usually raised from seeds. The tree a 
fruits abundantly and there is no difficulty F | 
obtaining good seeds for propagation. The m E 
precaution necessary is to bag the B 
protect them from birds. Ripe fruits are o E 
ed and heaped in shade until the pulp uri by | et 
and rots. The seeds are then separa a | 
trampling, washed, and dried (Bull. mp. i is 


— 
= 


Lond., 1921, 19, 319). the seet | fro 
Seeds are either sown in a nursery seeds a | bet 
lings being transplanted in the field, o u in te f e 
sown in groups of four or five “i a in tef o 
field in sheltered situations. r Be i o i ig 
nursery, they are place in, AEA ion octi $ 
aae and slightly shaded. Ge! minga e fel l k 
in 2—3 weeks. They are transplan “ain to o $ ti 
when 3, 4 or 12 months old, ace he osii fe 
conditions, in holes dug G at Pa per Nove an 
time for transplantation is 2° on direct Si Ser 
(Bull. imp. Inst., Lond., loc. cit. od 8 in. apt il Tat 
ing in the field, seeds are plecam circles pE Ste 
circular clusters (c. 4 ft. diam. es by : to 
separated from centre to ee prop ga 
(Macmillan, 323). Plants are aeae by 
cuttings of young three leave times 2 gut q 
ers, The field is weeded 2~* lch Y 
weeds being dug in as green 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


. j ear after planting, the 
ee the second 2 ce the formation of 
copp € y 5 or 6 are allowed to grow 

01s, r until the bark begins to 
r about oe Ue formation of a corky layer. 
t oa then be 6—8 ft. high and 0:5—2 
4 ntl are ready for harvesting. This is 
j He t chiefly during the rainy season, when 
carried 04 veniently peeled. The shoots, 
ide branches and leafy tops, are 


park and 
apart, 


then made to c rings and the bark 


in strips which are made into bundles, 
le i A matting and left for 24 hours. 
Fermentation sets in, and loosens the outer lay- 
ers, The epidermis, cork and green cortex of 
each strip are then removed by scraping with a 
curved knife. The bark as it dries, contracts and 
assumes the appearance of a quill. The small 
ones are inserted into the larger and joined end 
to end to form compound quills about 36 in. long. 
These are rolled by hand when fresh and soft, 
and subsequently laid on mats to dry in shade. 
During the drying process, which takes about 3 
days, the quills are periodically rolled by hand 
and slightly pressed to prevent swelling and 
splitting, When sufficiently dry, they are 
collected into bundles and assorted into different 
Hae 4 for export. Sometimes quills are 
ian with sulphur dioxide (Bull. imp. Inst., 
et iia cit.; Nicholls & Holland, 287; Krishna 

The b a industr. Res., 1945-46, 4, 464). 

is aa p ned from the central branches 
tom the midd at from the outer shoots; that 
better eN le portion of a . branch is of a 
the top. Th. an that from either the base or 
Plants cigar atk from the base is inferior. 
n in low-lying areas produce bark of 


OW oil ¢ ; 
1936 87, ae (Drieberg, Trop. Agriculturist, 


€ qui : 
trending one graded into 3 or 4 qualities 
Pleces and d € appearance and aroma. Small 
of Obtained during the handling 
cathe Sold separately as Quillings 
rae lane > The bark of bigger and coar- 
sten thic pi ot form quills, and is removed in 
to a an oe ces and mixed with the bark of 
ings © hips mings, which do not peel well, 
the and Chips (Wallis, 67). Quillings, feather- 
wil of o E all used for the production of 
fr valuable oil is 


3 


Cinn 
0 Reon. A less 
ves and petioles, 
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A ane K i quills per acre may be expected 

coe rst crop harvested 3 or 4 years after 
planting. The yield gradually increases until 
the plants are about 10 years old when 150—200 
lb. may be obtained (Macmillan, 323). 

Commercial cinnamon bark is not more than 

0:5 cm. thick and is of a dull pale brown colour, 
The inner surface is somewhat darker than the 
outer and is finely striated longitudinally. It has 
a delicate fragrance and a ‘warm’ sweet agree- 
able taste. 
, The bark, either as small pieces or as powder, 
is extensively used as spice or condiment. It is 
aromatic, astringent, stimulant and carminative. 
It possesses the property of checking nausea and 
vomiting (Kirt. & Basu, II, 2149). Powdered 
cinnamon is a constituent of chocolate prepara- 
tions made in Spain (Perfum. essent. Oil Rec., 
1949, 40, 107). Cinnamon is also used in candy, 
gum, incense, dentifrices and perfumes (Hill, 
469). 

Ceylon exported in 1948, 45,000 cwt. of chips 
(val., Rs. 157,000); 325,000 cwt. of quills (val. 
Rs. 3,709,000) and 1,484,000 oz. of bark and leaf 
oils (val., Rs. 681,000) (Ceylon Tr. J., 1949, 14, 
110). 


CINNAMON BARK OIL 


Cinnamon bark contains 0:5—1-0% oil. The 
oil is distilled mainly from chips and refuse left 
over after the collection of cinnamon quills for 
the spice trade. Formerly a mixture of bark 
and leaves was used for distillation, but the oil 
thus obtained contained a considerable amount 
of eugenol and was not suitable for use in medi- 
cine (Thorpe, III, 183). Stored cinnamon gives 
a lower yield of oil (Chem. Abstr., 1933, 27, 1718). 
Cinnamon bark oil is not usually prepared in 
India (Trotter, 1940, 253). 

Cinnamon bark oil is distilled in Europe and 
in U.S.A. from bark ate aoe eee 

i il has the following physica = 
rascal race 0-950—1-030; 7” ; 1-565 
—1-599; [a] 2", 0 to —8° (rarely above —2°) 
(Thorpe VIII, 656). It is light yellow in we 
when freshly distilled, the colour changing ke 
-ed on storage. Some of the commercial ols 
ae 3 ibable to the presence 
possess a peppery taste ascrl ; oi 

f leaf oil. Bark oil contains: cinnamaldehy e 
60—15%; eugenol, benzaldehyde, methyl amy 


i ; nyl 
hellandrene, pinene, eymoens no 
e linalool, cumic ae an 
: isobutyric acid orpe, s ; 
Te eE 50—65% cinnamic aldehyde 
content for official purposes. - 
1 
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The properties of the oil vary according to the 


i method of distillation. English oils, though often 

VEN more fragrant, generally possess a lower specific 

$ gravity and aldehyde content than the oils dis- 

J tilled elsewhere in Europe. The oil distilled in 

Seychelles is of inferior quality (Bull. imp. 
Inst, Lond. 1921, 19, 323). Ceylon cinnamon 
oil is considered in U.K. to be superior to 
cassia oil which is official in the U. S. Pharmaco- 
poeia. The price of Ceylon cinnamon oil in 1947 
was 130—140 sh. per lb. and that of cassia oil, 
12—15 sh. per lb. (Bull. imp. Inst., Lond., 1948, 
46, 170). 

Synthetic cinnamic aldehyde and cinnamon 
leaf oil are common adulterants of bark oil. The 
former can be detected by the presence of chlo- 
rine; if this adulterant, free from chlorine, has 

` been used, its presence will be indicated by a 
high sp. gr., refractive index, and aldehyde con- 
tent, Adulteration with cinnamon leaf oil is 
indicated by the higher percentage of eugenol 
and by the deep blue colouration obtained by 
adding ferric chloride solution (Parry, I, 138). 

Ceylon bark oil is extensively used for flavour- 
ing confectionery, liqueurs, pharmaceuticals, soaps 

and dental preparations. It has a high germi- 
cidal activity (R.W. coefficient, 14:0), but on 
account of its irritant properties it is not used 

j as such. It is also a fungicide. It has the cordial 

E and carminative properties of cinnamon with- 
out its astringency and is employed as ad- 

_ juvant in stomachic and carminative medicines. 

_ As a powerful local stimulant it is sometimes 
prescribed in gastrodynia, flatulent colic and 

br gastric debility. The dosage is 1—3 minims 

ee (U.S.D., 295; B.P., 378). 


Cinnamon LEAF OIL ; 

Green leaves yield on distillation about 1% 
_ of a dark oil. For obtaining the oil, the leaves 
ence the pungent and bitter types of cinnamon 
plant are tightly packed in earthen vessels 


P 
! partially filled with water, and distilled. The 
temperature of the water is never allowed to 
Tise to the boiling point and distillation takes 
ibout 16 hrs. The oil, collected in the condensing 
vessel, being heavier than water sinks to the 
ottom and the water cover prevents loss by 
rap ation. In Ceylon the leaves are first 
ted with sea water before distillation. In 
ath Kanara the yield is about 0:75% of the 
e of the leaves. The average annual out- 
n of oil in north Mangalore division is about 
b. (Trotter, 1940, loc. cit.; Indian For., 
77; Krishna et al., loc. cit.). 


Poet 
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leaf oil is brown an 
slight camphoraceous odo a Pungent, > 


The 


cloves. It has the followin e A W 


«po a 
SP. gr-15:5°" ° ,1:045—1-065; La],20° Pare 
> 0 o 


ny? ,1:530—1-545. It contains: 30, G 

5 ld h 3 eugenol » And 
cinnamaldehyde, benzaldehyde p; 10959, ol 
landrene, dipentene, safrole an ahe C 
borneol, geraniol, caryophyllene Yleugeng] pl 
linalool and cinnamyl alcohol (Th a-terpiney fl 
656). orpe Vi a 
Analysis of tl IE 

Analysis of three samples (nos. 1—3) | 

distilled by Cardol Corporation of Mangal fo fy 
C. zeylanicum leaves grown in South Paes ftom fyi 
one sample (no. 4) from North Malabar ga” and g 
following values (Schimmel Rep., 1 Save the } i 
P., 946, 10). 10 

| - fe 
TABLE 2 E- 
« 30° 30° ' pa 
No. d np  Eugenol Acid val. Ester Solin 10% i all 
cue vat oe) Em 
1 1:0443 1-5223 70-0 Ls fo 
2 1:0615 1:5235 71:3 y BD 15 po m 
3. 1:0620 1:5305 87:2 15:7 ri 
4 1:0540 1.5275 81:2 14°0 167 15 wit 
Leaves from a Bangalore specimen yielded a yellow ol f co 
(0°25% on dry basis) having sp. gr.ige 25°, 0:9223; n, f 
1.5070 ; [jot ,—2.9°. Its approximate composition was: br 
eugenol, 15 ; terpenes (%œ-pineno and l-8- phellandreno), 4, = 
terpene alcohols (y-terpineol and others), 3; sesquiterpene l lia 
(mainly o-caryophyllene), 62; and sesquiterpene alcohol, 1% Ig 
(Shintre & Rao, J. Indian Inst. Sci., 1932, 15A, 84). The i str 
density, rofractive index and eugenol content indicate the ar 
the oil is not of nomal quality. a 
no 


Leaf oil is produced in Kanara and MaA | 
and sent to Bombay for export. Mangalore 1S a E i 
chief centre of distillation. It has been er hae 
that from North Kanara alone nearly 100,9 
of leaves can be collected. The prie 


lb. in 1947 was 6—8 sh.; in 1938 ae A 
about a third of this. Being a son linked with l 
the consumption of the oil is closely i 4948; Po 
that of clove oil (Bull. 1mp. Inst., 1 4 
46, 168). park and Jea R 
Out of a total of 706,000 oz. of 2% goon wee | (C 
oils exported in 1944 from Ceylon, s in 1946 wee Fug 
for India. The corresponding figure? ion year | 
1,239,000 oz. and 597,000 02. ; o 
1948, 87). ortet 0 
Cinnamon leaf oil, as formerly “ont | a 
Great Britain, was of two kinds, ed Co | | 
2 F atty q th i ( 
a considerable quantity of 4 the fruit, ang ty f h 
perhaps cinnamon suet from o be obtain te E ti 
other, a pure volatile oil sa} jn se4 | % 


distilling the leaves after macerat 
(U.S.D., 293). 


| Collection, Haridwar 
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uals clove oil in eugenol 
makes it useful in per- 
industries. In U.S.A., 

a ; is used as a source 
celles oil Bas synthesis of vanillin, while 

enol m. h is considered superior, is em- 
Ye ning soaps. It is used also for 

wees and confectionery and is a 
LSA ierant for the bark oil. It is used 

a procation in rheumatism. 
san TA park yields 3% oil which differs from 

mie eg park and leaf oils. It is a colourless 
both Stas a camphoraceous odour. It has: sp. 
liquid i: fa] +50°. It contains camphor, pinene, 
gr» n dipentene, phellandrene, eugenol, saf- 
oe. caryophyllene, borneol, and possibly cinna- 
pi and benzoic aldehydes (Barry, D TTA; 
Finnemore 308). Camphor separates out on 
allowing the oil to stand. The oil, however, is 
not an article of commerce. 

The seeds contain 33% fixed oil, formerly used 
for making candles. The oil, also called cinna- 
mon suet, is obtained by heating to boil crushed 
tipe fruits suspended in water. The oleaginous 


matter rises to the surface and solidifies on 
cooling (U.S.D., 292). 
The wood (wt, 32—39 lb./c.ft.) is light 


brownish grey to grey or yellow brown, without 
markings, more or less lustrous, faintly scented, 
light to moderately heavy (sp. gr., 0:5—0-72), 
s‘raight-grained or occasionally slightly wavy- 
er in the radial plane, medium and fairly 
i aa red. The timber is moderately soft, 
rte J Hong, seasons without diffculty but 
ig aT “a and cracks, and is liable to stain. 
(Pears able only as low grade board wood 
Unipe grown, TI, 832), 
Bombay. pes are said to be exported to 
Oil ig Ohlained fee ating cloves. A medicinal 
rom the fruits (Gamble, 562). 


C. j : 
ourn E essinervinm Meissn. 
4000-6 009, Sikkim Himalayas 
be discri __ The bark does not appear to have 
(Cassia bar “inated from that of C. tamala 
Wed as a an is put to the same uses. It is 
yee Toot aa or adulterant of cinnamon. 
Woe aod and leaves of C. macrocarpum 
rth A erate sized tree occurring in 
<7 even ghats and Nilgiris, yields 
(Kirt. a externally in rheumatic 
in Sik ciorum Neo? MI, 2151). 
n Himala > ÎS a small tree occurring 
ĉe is a and Assam. The bark of 
Stomachie ed to be used in the Philippines 
» Cardiotonie and antiseptic 


is a small tree 
at elevations of 


(Kirt. & Basu, III, 2154). The wood (wt., c. 39 


Ib./c.ft.) is light red aromatic, hard 
in the radial section, , hard and mottled 


Cassia bark of Java is 
burmanni Blume. Cassia Lignea, also known as 
Cassia Bark and Cassia Cinnamon, is the bark 
of C. cassia Blume, a tree grown in China. It 
is the source of the Cassia Oil of commerce 
official in the U.S.P. This species has been 
introduced into Ceylon (Macmillan, 321). 


derived from C. 


Cinnamon, Wild— see Canella 


CIRSIUM Mill. (Compositae) 

A genus of about 380 species of spiny herbs 
and small shrubs distributed in the north 
temperate zone. 


C. arvense (Linn.) Scop. syn. Cnicus arvensis 
Hoffm. CREEPING THISTLE, CANADA THISTLE 

D.E.P., II, 378; Fl. Br. Ind., III, 362. 

An erect, perennial plant up to 3 ft. in height, 
distributed from the Sunderbans to the Punjab, 
western Himalayas and western Tibet. It is 
a pest of cultivated lands in England and 
America. 

The plant is emetic, tonic and diaphoretic. It 
is reported to contain a volatile alkaloid and 
cnicin (cynisin or centaurin), a crystalline inodor- 
ous bitter glycoside, possessing emetic and 
emmenagogue properties (U.S.D., 1629). The 
seeds contain 21-9% fatty oil (Wehmer, suppl., 
50). 

k, lipskyi Petrak (AssaM—Soh-chiia) is met 
with in Assam. Its aromatic seeds and young 
shoots are edible (Fl. Assam, III, 124). The roots 
of C. sinense C. B. Clarke (Cnicus sinensis Gard- 
ner & Champ.), occurring in marshy areas on 
the Khasi hills, are used internally for flatulence, 
and externally for ulcers and abscesses. Its stem 
and leaves are antiscorbutic (Caius, J. Bombay 
nat. Hist. Soc. 1940, 41, 641). 


SSAMPELOS Linn. (Menispermaceae) 
mR genus of about 37 species of sub-erect or 
climbing shrubs distributed in tropical and sub- 
tropical zones. Only one species occurs 1n India. 


i i BRAVA 
C. pareira Linn. FALSE PAREIRA, 
DEP. II, 237; Fl. Br. Ind., I, 103. pa 
SANS — Ambashtha; Hinot & BenG.—Akana ij 
Gus —Venivel; Mar.—Paharvel; Tam.— Appatta; 
Ter. —Adivi banka tige; Kan.—Padavali; Mat.— 


Kattuvalli. oe sane 

imbi b distributed throughout i 
een ae Se ee East Africa and America, 
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CISSAMPELOS 
f and common in India and Ceylon. Its root is a 
ii common bazaar drug, sold under the name False 


Pareira Brava. It was sometimes confused with 
true pareira derived from Chondodendron tomen- 


Hee tosum Ruiz & Pav., * a native of Peru and 
a8 Brazil. 
Rs The root is about 0-5 inch in diameter, light 
jia brown, bearing longitudinal furrows and trans- 
si , verse constrictions. The core is yellowish 
rad brown. It is bitter, and possesses diuretic, anti- 
of periodic and purgative properties. It is used in 
ay : dyspepsia, diarrhoea, dropsy, cough and certain 
fii = urinary troubles like cystitis (Caius, J. Bombay 
E nat. Hist. Soc, 1938, 40, 83; Chopra, 572). Tt is 
£} used also as a fish poison (Burkill, I, 559). 


ie 5) The leaves are used as external application for 
sores and itch. 

An alkaloid of the isoquinoline group, pelosine 
or bebeerine, (C,sH3,0,N., m.p, 213°) is 
present in the roots to the extent of 0:5%. 
Besides the alkaloid, the plant extract contains 
saponin and an abundance of quaternary ammo- 
nium bases (Henry, 363; Wehmer, I, 330; Chem. 
Abstr., 1936, 30, 4929, 6508). 

The plant yields a strong fibre (Gamble, 26). 


CISSUS Linn. (Vitaceae) 

A large genus of climbing shrubs distributed 
in the tropical and sub-tropical regions. 7 
Species of minor economic importance occur in 
India. 


C. adnata Roxb. syn. Vitis adnata Wall. ex Wight 
_DE-P., VI (4), 251; Fl. Br. Ind., I, 649; Kirt. & 
Basu, I, 606; Pl. 247. 

i Mar.—Nadena; Teu.—Kokkitayaralu, gudama- 
tige. 

BompBay—Kolezan; Santat—Bodlarnari. 
|A long slender climber distributed in the 
Himalayas, Assam, Bengal; western ghats, Burma 
and Ceylon. The leaves are membraneous and 
ible. A decoction of dried tubers is altera- 
diuretic and blood-purifying. The powder- 
| root is heated and applied to cuts and frac- 
The stem is reported to yield a cordage 


1drangularis Linn. syn. Vitis quadrangularis 
HE EDIBLE-STEMMED VINE 
VI (4), 256; Fl. Br. Ind., I, 645. 


nsider Ohondodendron platyph ll i 
teen oa platyphyllum Miers to be 
f the constituents of pareira is becloud 

the origin of several Panes ke 
ytochemical studies (U. S. D., 1642), 
equally good for Cissampelos pareira. 


Sans.—Asthisanhara, vajravalye y 
1; 


Hinpi—Hadjora, har a a 
harbhanga; Mak—Chaudho B opty tht 
Chodhari, vedhari; TEL—Nall andavelg. qn, p 
dai; Kan.—Mangaroli. ay Tam pi> f 1 

CeyLon—Hiressa. ; | p 

A climber with stout flesh | fo 
stems found throughout the none dadrangy, E ( 
and Ceylon. The young leaves ange arts of Th E Ar 
are used in the preparation of tender shoo, Ta 
curries. Poppadame a A we 

The powdered dry shoots 7 } h 
troubles. The juice of the sien digestiy, | d 
beneficial in scurvy. It is also appli tobe fo AN 
of otorrhoea and epistaxis, and used as all Cases J 0c 
(Brown, III, 206). The stem beaten into erative | 
is given in asthma, and the powdered + ed 
considered to be a specific in the treet ‘ae Ch 
fractured bones (Nadkarni, 894). Fresh i 1 E 
are pounded and applied for burns and va E 
and for saddle sores of horses and camels, An | Bl 
infusion of the plant is purgative (Dalziel, 303, | Re 


The stem and root yield a strong fibre, The 
ash of the plant is used as a substitute for baking | 
powder. | Cit 

Analysis of the air dry plant gave: moisture, 
13-1; proteins, 12-8; fat and wax, 1-0; fibre, 156; Cit 
carbohydrates, 36-6; ash, 18-2; mucilages and 
pectins, 1:2%. A yellow wax and tartaric acid cH 


as the acid potassium salt are present. The plan! l 
is remarkably rich in vitamin C, the concentre: j D 
tion in the shoots and leaves, and in the pes | $ 
juice from fresh material being respectively #8 Ci 


mg. and 479 mg. per 100 g. The ash constituents Set 
smaller exten! 


are mostly carbonates, aad to a - nant ar 
phosphates of sodium, potassium, magne a | Ki 
calcium. The presence of calcium oxalate fe | 5 
tals accounts for the irritating action shadi E 
fresh stems on the skin (Murty & oe a 
Proc. Indian Acad. Sci, 1939, 9A, 121): r 


pens Wight & A0 fE tu 


C. repens Lam. syn. Vitis re 
mbullabalii | gp 


Fl. Br. {nd., I, 646. ko 
TEL.—Nelaboddu; Kan. —Ela 
Urrxa—Diboria. 1 wt 


AssamM—Mei-hur-jarap. ang jn e3 1 gs 
A handsome ene plant occurring a pumi | S 
Himalayas, Assam, western ghats edible | Cor 
The young shoots are succu x re ù a ( 
pleasantly acid in taste. They a can be mays 
substitute for sorrel. The stems f| x 
into ropes (Burkill, II, 2247). ao yii | fer 
m sa | 


The leaves of C. discolor pu 
discolor Dalz., found in Sikkim a oF 
and south India, are ornam 
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oxb. sy. Vitis setosa Wall. 
h India and Ceylon are acrid. 
sout latter are applied to ulcers to 
bean and to assist in the extrac- 
PP ga-worrns (Dymock, Warden & 
ion oy, J, 309): tis pallida Wight & 
er, $ _syn. Vitis pallida Wig 
€ pallida Pea 7 TeL—Nallatige; URIYA— 
Arn. (Kan found in Garhwal and 
pakuanoi) we Bruised roots are applied for 
western swellings (Rama Rao, 89). 
ee anda Vahl. syn. Y a 
C. rep —Pani-bel; Assam—Medmedia-lop) 
pa, (EONS Assam. Its stems contain 


“ait an and 
ilies of potable water (Fl. Assam, I, 
ar 


J setosa R 


p 
of 
hose § 
i uring uae 
yes 0 


~ 982). 


(ISTANCHE Hofimegg. (Orobanchaceae) 


- Ind., IV, 323. ' i het 
esis of about 28 species of herbs, distri- 


buted in Asia, Africa and the Mediterranean 
region. C. tubulosa Wight, found in Punjab, 
Sind and Baluchistan, is used in the treatment 
of diarrhoea (Kirt. & Basu, III, 1835). 


Citron— see Citrus 
Citronella— see Cymbopogon 


CITRULLUS Forsk.* (Cucurbitaceae) 

A small genus of 4 or 5 species of creeping or 
climbing herbs distributed in tropical Africa and 
Asia. 2 species are met with in India. 
ents Schrad. (Colocynthis 

DEP it eee BITTER APPLE 
Kit, & piv, 228; C-P., 316; FI. Br. Ind. m 620; 

pe Basu, Pl. 460, 

Bing pendravaruni; Urpu—Indrayan; HINDI 
nan in ne ate makal; Gus.—Indrak, indra- 
Yon; Tam— p = Mar—Kaduvrindavana, indra- 
Puchchha, eykkumutti, verittumatti; TEL—Eti- 
tumtikayi: Faparabudama; Kan.—Pavamekkekayż, 

i anA AL.—Peykommutti, 
er climbing E perennial herb with a prostrate 
Which are ae bearing smooth spherical fruits 
= Yellow ae Sjeen when young and some- 
a small ae Tipe. The fruits are of the 
a soft s ange, 3—4 inches in diam. and 
1 : hite Pulp and numerous ovate 
Asia Mth is a e brownish seeds. 
rica. A of the warmer parts of 
the mari 1s found in Arabia, Syria, 
ts | itime regions of the Medi- 

The na cultivated to some extent ia 


moe 
7 Oheteavart ti 


vulgaris 


i meaig has beon revived for this 
* X Cult., 1949-50, 15, 31). 


Spain, Sicily and Morocco. It occurs throughout 
India and is seen growing wild in the warm, arid 
and sandy tracts of north-west, central and south 
India and on the sea shores of the Coromandal 
coast, Gujarat, and other parts of western India. 
It is nowhere cultivated except perhaps on an 
experimental scale, together with Ipomoea pes- 
caprae Sweet (syn. I. biloba Forsk.) near Surat 
and Karachi to prevent sand drifts (Badhwar & 
Griffith, Indian For., 1946, 72, 64). 

The dried pulp of the unripe but full-grown 
fruit, freed from the rind, constitutes the drug, 
COLOCYNTH, of commerce. It is marketed either as 
broken pieces, which are light and spongy, or as 
flaky powder, which is yellowish orange to 
yellowish grey in colour, with a slight odour 
and intensely bitter taste. TURKISH CoLocynTH 
obtained from plants growing in the maritime 
plains between the mountains of Palestine and 
the Mediterranean, and from Cyprus, is said to 
be of superior quality. EGYPTIAN CoLocynTH is 
nearly free from seeds, while the Spanish product 
is somewhat dark in colour aad contains a high 
proportion of seeds (Trease, 300). The whole 
fruit without the seeds is commonly used in India. 
The pulp separates from the rind with difficulty 
and consequently peeled colocynth of Indian 
origin is seldom found in the market. The pulp 
constitutes roughly 15% of the fruit, the seeds 
and rind forming 62 and 23% respectively 
(Chopra, 121). 

According to the B.P., the drug should not con- 
tain more than 5% of seed and not more than 
2% of epicarp. It should not contain scleren- 
chyma cells, starch grains or calcium oxalate. 
A limit of 8% acid-insoluble ash and 3% 
soluble matter extractable with light petroleum 
are specified. 

The pulp of colocynth is a drastic hydrogogue 
cathartic producing large watery evacuations 
within 2—3 hours. In large doses it causes 
violent griping, prostration and sometimes 
bloody discharges. Even D meee oe 
it i rescribed except as an a 
r e ENES (U.S.D., 324). In the form of 
solid extract, it enters into many of the purga- 
tive pills of modern pharmacy. Although a fair 
amount of Indian colocynth is used in the coun- 
try, large quantities of the fruit as So as i 
preparations made from it, are ee y ‘a, 123) 
ed from Europe, Arabia and Syria (Chop S ae 

The active princi a coloca wes a 

a : z an : 
bitter amorphous JEE E action, The sub- 
Mee ee to in earlier literature as colo- 
omni (or citrullin) and believed to a 
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is now known to be a mixture of the 
and a crystalline alcohol, citrullol 
(Trease, 302). The pulp contains also v -elaterin, 
hentriacontane, a phytosterol and a mixture of 
fatty acids (B.P.C., 348). i 

The roots of the plant also possess purgative 
properties and are used in ascites, jaundice, 
urinary diseases and rheumatism (Chopra, 122). 
The roots contain: «-elaterin, hentriacontane 
and saponins (Agarwal & Dutt, Curr. Sci., 1934, 
3, 250). 

Seeds of C. colocynthis contain c. 21% of a pale, 
brownish yellow fixed oil with a bitter taste. The 
oil has the following coastants: sp. gr. ae. 
0:9257; n28°, 1-4725; acid val, 3-97; sap. val., 
174-0; iod. val., 117-8; R.M. val., 0:3510; acetyl 
val., 17-92; Hehner val., 91-64; and unsapon. 
matter, 2:4%. The oil contains oleic, linoleic, 
myristic, palmitic and stearic acids. The seeds 
contain a phytosterolin (ipuranol), 2 phytosterols, 
2 hydrocarbons, a saponin, an alkaloid, a poly- 
saccharide or a glycoside, and tannin (Alimchan- 
dani et al., J. Indian chem. Soc., 1949, 26, 515, 
519). 

The fruits and seeds are occasionally used as 


glycoside, 
alkaloid 


Fig. 76.—Citrullus vulgaris 
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food in parts of Africa (USD Vo 
Trimen, II, 114). (U-S.D,, loc, cits Ban 


C. vulgaris Schrad. [Coloc 


nthis c; 
Kuntze] WATERMELON ynthis Citrullus 


(Linj 


ee II, 331; C.P., 316; FI. Br. I 

RDU, Hinpi, BENG. & Mar—r7, nd, Ih g 

tarmuj. mow, tarb i 
w, 


A trailing or climbing hisp; 
deeply or moderately divided annual , 
ovoid fruits, dark green or motes an 


colour. The fruits vary in si Breen į 
apple to about 20 in. diam. “The Aa tt dla 
Which jg 


soft and spongy is reddish or pink 
white. The seeds are numerous snail yellows 
ed, and black, brownish or white fra » Compress 
The plant is a native of tropical Ate 
widely cultivated throughout India ican 
which are used as dessert. Numerous H fruits 
differing in fruit characteristics—size anda 
keeping quality, thickness of rind, cule k 
sweetness of pulp and colour of ih, 
Known in cultivation. The varieties differ T 


ca. Iti 


in the period of maturity. Among the commonly 
known varieties are Kalinda of U.P., Pandha 
and Kala Tarbuz of Bombay, and Surai and Goia 


re, 
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; atwardhan, Bull. Dep. 
P E a 1908, 61; Naik, 466). 
i, Bom i pulp of bright red or pinkish 
AMT ties with SW ferred. Attempts have 
generally t by inbreed- 
lour 27 to select improved types by 
pmace mising varieties have been evolved 
ing. TW Dent of Agriculture, Punjab, viz., 
Bo both of which are early maturing 
fee tO. ond dry situations ion 
an t grows in hot an ry si ) 
The pian soil provided there is sufficient 
any ona it thrives best on deep, rich, well- 
loam, fully exposed to the sun. 
tivated on moist sandy river beds 
has receded. It may be cultivated 
lands under irrigation. It is fairly 
t but requires a steady supply of 
It does not stand 


also on garden 
drought-resistan 
water for its proper growth. 
water-logging or frost. 
The plant is propagated by seeds which are 
own in January-February; where two crops 
are grown in a year, a second sowing is made in 
June-July. The seeds are sown 1—2 in. deep in 
wellmanured and well-prepared plots with a 
spacing of 6—8 ft. Well-rotted farmyard manure 
is added while preparing the land for the seed 
bed. Whea fruiting sets in, ammonium sulphate 
may be applied as a top-dressing at the rate of 
15 md. per acre. This increases the size of the 
ea consequently the yield of crop (Purewal, 
ae pears fruits in 4—5 months after 
Te e puts are picked only when fully 
tin the earl en a few of the fruits are clipped 
dreach a aa, 5 E in order to allow others 
recognised by a kal etable size. Ripe fruits are 
tapped with i“ ee thud sound produced when 
2) well for a | nger. Melons do not generally 
conditions. Wh, ong time, particularly in humid 
Stage of m en picked carefully at the proper 
toom, the and stored in a cool and dry 
form k 


n Et 
aad oie Ceded Districts as Mecca Tarbuz 


aturity 
fruits 


À a “ons of cultivation, the yield 
ime vidna pe row of 100 ft (Knott, 
eon ighing 2 us vary greatly in weight, 


Te (Hill Ape as 50 lb. having been 


loo . Qualit 
ment and Y Of the fruit varies according to 


N € vari a 
bp Mal] and Sey. Cultivated. Fruits which 


YA i 
Be a commana Have a Sweet non-fibrous 
bee its a good price in the market. 


p N 
È inferior ia ne der irrigation in garden 
ose grown on sandy river 


CITRULLUS 
beds (Naik, loc. cit.). 


The fruit is generally eaten fresh. It can be 
used for preparing pickles and sweets. In the 
sandy desert regions of Bikaner it forms part of 
the food of the local population for a few months 
in the year. The fruit juice forms a cooling and 
refreshing beverage highly valued during 
oe It is reported to have diuretic pro- 

S. 

Though most of the commercially grown forms 
are of the sweetish edible type, a few with bitter 
flesh have gained some reputation. A wild form 
known as Kirbut possesses a bitter flesh and is 
used as a purgative. A variety, Citron, with a 
white, more solid flesh is grown in America and 
used for making jams, jellies and preserves 
because of its high pectin content (Hill, loc. cit.). 

The edible portion forms about 60% of the 
whole fruit, while the rest is made up of rind and 
seeds. Analysis of the fruit gave the following 
values: moisture, 95-7; protein, 0-1; fat (ether 
extractives), 0-2; mineral matter, 0-2; carbohy- 
drates, 3:8; Ca, 0:01; and P, 0:01%; Fe, 0:2 mg./ 
100 g.; carotene, traces (Hlth Bull. No. 23, 1941, 
39). The juice contains citrulline to the extent 
of about 0-17% (Wehmer, II, 1198). It is poor in 
pro-vitamin A and in vitamin C (Sadana & Ahmed, 
J. sci. industr. Res., 1949, 8B, 35; Siddappa, Indian 
J. agric. Sci., 1943, 13, 639). The fruit is a rich 
source of pectin (Krishnamurti & Giri, Proc. 
Indian Acad. Sci., 1949, 29B, 155). 

The seeds of water melon are used as food, 
being sometimes ground and baked into bread. 
They are also parched and eaten with other 
grains. Analysis of seeds from Sierra Leone 
gave the following values: moisture, 7-1; crude 
protein, 34:3; fat, 44-4; carbohydrates, 4-8; crude 
fibre, 6-7; and ash, 27%. The nitrogenous matter 
is composed of: glutelin, 9-4; globulin, 73-2; 
water soluble protein, 6-3; proteoses, 3:5; and 
peptones, 1:1%. The globulin has been isolated 
in a crystalline form. The seeds do not contain 
canavanine or citrulline, either free or combined, 
and only traces of free arginine. The seeds 
are a rich source of the enzyme urease (Bull. 
imp. Inst, Lond, 1925, 23, 149; Krishnan & 
Krishnaswami, Biochem. J., 1939, 33, 1284). 

The seeds from different varieties and locali- 
ties contain varying percentages (20—40) or 
The oil is yellowish or greenish in colour 
and has the following range ik charac 
tics: sp. gr. °, 0:914—0:923;np > 1:463— i 

j _198: iod. val, 115—125; unsapon. 
sap. val, 190 15; i The com- 
iter, 0:7—1:3% (Jamieson, 249). nee 
ae t fatty acids of the oil are: caprylic, 
oc 1-1; laurie, 0-8; myristic, 0-2; palmitic, 
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CITRULLUS 
7-6; stearic, 6-1; oleic, 35-5; and linoleic, 48:7% 
| (Dhingra & Biswas, J. Indian chem. Soc., 1945, 
22, 119). The oil has a pleasant odour and taste, 
and is used for cooking and as illuminant. 
ine Analysis of seed cake gave the following 
ES composition: water, 8-6—10-1; protein, 28-2—58-8; 
fat, 7-0; carbohydrates, 8-3—14-3; fibre, 12-2—39°2; 
and ash, 3:9—4:9% (Bull. imp. Inst., Lond., loc. 
cit.). The seed cake is free from alkaloids and 
cyanogenetic glycosides and can be used as cattle 
A feed (Burkill, I, 561). 
Jia The seeds are considered to be cooling and 
diuretic (Kirt. & Basu, II, 1149). 


—var. fistulosus (Stocks) Duthie & Fuller 
D.E.P., I, 332; C.P., 317; Duthie & Fuller, 
II, 46, Pl. XLVII. 
7 PungaB—Tinda, tendu, tendus. 

A diffuse, annual, creeping or climbing. herb, 
with stout stem, and rounded fruits of the size of 
a small turnip, pale or dark green in colour, with 
blackish seeds. The fruits are used as vegetable. 

The plant is cultivated largely in U.P., 
Punjab and Bombay, either alone or along with 
other crops. It is sometimes grown on the 
edges of gardens or in river beds. Two types of 
Tinda are usually grown, one with green fruits 
and the other with pale green fruits, the latter 
being preferred (Purewal, loc. cit.). 


The plant requires a warm dry climate and is 
grown as a summer crop. In the plains of 
Punjab two crops are raised, one sown from the 
middle of February to the end of April, and the 
other from the middle of June to the end of 
July. The soil requirements and the general 
methods of cultivation are somewhat similar to 
those for watermelon. The plant comes into 
bearing in about three months from the time of 
= sowing. The fruits are picked when still tender 
= (Purewal, loc. cit.). 

_ Tinda is one of the most popular summer 
vegetables. It is eaten after cooking or made 
nto preserves or pickles; it is also candied. 
lalysis of the tender fruits gave the following 
s: moisture, 92:3; protein, 1:7; fat (ether 
actives), 0-1; mineral matter, 0-6; carbo- 
rate, 5-3; Ca, 0-02; and P, 0-08%; Fe, 0-9 
/100 g.; carotene (evaluated as vitamin A) 
28 LU./100 g. (Hlth Bull, No. 23, 1941, 34) 
he seeds are dried and eaten after parching. 


US Linn. (Rutaceae) 

us of about 16 species of evergreen aroma- 

bs and trees mostly with thorny branches 

; ted throughout the tropical and temperate 
ns of the world. The genus is believed to 


sda 


be native to the sub-tropical = 


of Asia and the Malay Archi q tropica] ; á 
species are cultivated in ak elago, Most git 5 
There is considerable difficulty the | i 
the species of the genus partly b In Classify; g 
larities and partly because of Rees Of si 3 Yt 
hybridization. Many of the Bie eney M h 
which classification is based a racteristigg “IE y 
within the species. It is possible no COastan, 4 
hybridization produces forms Ta natura 
characters of different species ang ich Combine w 
occur more frequently than in man new forms ya 
genera. The nomenclature and B other plan | 
Citrus have been discussed by a sification oy W 
authors, and while no single clasii Eo 
found general acceptance, that of Swine has | p 
received a wide measure of support (Weth | T 
Batchelor, I, 386). Swingle’s studies d ae ch 
include the citrus fruits of India a | 
fusion still exists in the nomenclature y | tre 
some of the Indian representatives of te p 
genus. Extensive studies of the species and | ne 
varieties of Indian citrus have been made by o R 


Lushington and later by Tanaka (Lushington, | e 
Indian For., 1910, 36, 323; Tanaka, J. Bot, 193, | . 
68, 225; J. Indian bot. Soc., 1937, 16, 227), but the | © 
absence of complete synonymy in Tanaka’s works | 
has made correct interpretation of the work of 


different authorities difficult. It is stated that i; 
many of Tanaka’s species are chance hybrids and fE h 
mutations and cannot be considered as valid bota: | y 
nical species. Adopting therefore, Swingles | du 
classification in general, the cultivated citrus Bo 
fruits are considered under the following speti: Hj 


C. aurantifolia (Lime), C. aurantium (Soun F B 
Bitter Orange), C. limon (Lemon), C: E M 
(Pummelo), C. medica (Citron), C. Pa 
(Grapefruit), C. reticulata (Mandarin), i z = 

sinensis (Sweet Orange), Besides these t at jan 
a number of distinct cultivated forms fio | me 
which are to be considered as hybrids ° { 
more species. 


Three other species which occur aN 
wild state need Stray C. indica T | 
form recorded from Khasi Hills, altitudes d du 
other eastern Himalayan regions at cha 
2,000—4,000 ft, has several unusta: gf anol! | da 
tics, but is considered to be a the sare f 
wild species, C. latipes, comm a 
Cron (Ve & Batchelor, 1, 420 p xi Ft 


rs P gjat 
C. latipes (Swingle) Tanaka oco eter Iad | i 
hills and other regions in north ields fua | ing 
elevations of 1,600—6,000 ft. ! tt is sald uel 
o be oft pat C. 


5 cm. diam.) with a he Be t 
resistant to extremes Oor CO” orms 
breeding hardy and acid citrus SOM 439) 


T, 
rootstocks. (Webber & Batche10 


f) 
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‘ch is widely distributed in 
cgi DC. whic is naturalised to 


: hipelago, 
au id as a root stock. It has 
cote gii a d fruits which are irregu. arly 
(0) 


The fruits are not eaten, 
ed as an insecticide for 
leeches 


pa or tuberculate. 
i A and for killing land 


vesting, x Batchelor, I, 444). 


antifolia (Christm.) Swingle syn. C. medica 
0, anda of Watt LIME 


Benc.—Kaghzinimbu, 


ma: Tam.—Elumichai; 
pained 
TEL. ine 


inarakam. 
arch branched thorny shrub or small bushy 


tree; leaves small with narrowly winged petioles; 
fruit more or less round, smooth; rind thin, 
tightly attached, green or tinged with yellow 
when ripe; pulp yellow-green, acid, aromatic; 
cells fine and shiny. 

Lime is found in most parts of the tropics. It 
isprobably a native of India and is found growing 
wild in the warm valleys of the Himalayas. It 
is cultivated in the plains and up to 4,000 ft. The 
small fruited Kagzi is the variety grown all over 
India. A large number of types differing in size, 
ae za colour of the fruits are cultivated. 
dnin Sea acres, Madras tops in the pro- 
Daien en T aner producing areas are: 
Hyderabad Delhi unjab, Madhya Pradesh, 
aroda (Agric Mine Wis Mysore, and 
Marketing citrus A z E D 

ime is ka ein, ee pe 

is used for Gok y used for culinary purposes. 
and alcoholic dri Te te Jams, jellies, marmalades 
Meat, and for pre n Sh aS a garnish for fish and 
and lime ricke Paring beverages such as limeade 
C. lhe aio e ae good source of vitamin 
ee e juice, Maes mercial products of lime 
ordia], ried o où and calcium citrate. Lime 
Powder and pickle nny arated lime peel, lime 
made from lime eather well known pro- 
Cette Sediment ai ee ele peal powder 
(Bhat gy ae utilized foe nem lime juice is 

» 21) Li for cleaning metalware 


im 
Wine, y 564). peel is also used as cattle feed 


S an a d 
' N appet ; i é 
bilio elmintic age” stomachic, antiscorbutic 


SSS. Salt, irt, & Basu, I, 489). It checks 
SeStion, ed lime peel is recommended for 


“aUrantj 
i è 
= Linn, includi s 

ing C. aurantium var. 


á 
anz A 


Fig. 77.—Citrus aurantium 


bigaradia of Watt 
RADE ORANGE 

D.E.P., II, 345; C.P., 320; Fl. Br. Ind., I, 515; 
Webber & Batchelor, I, 402, 485. 

Hinpi—Khatta; Tam.—Narangam, 
TEL.—Mallikanarangi; Kan.—Heralay; 
Karna. 

A medium-sized thorny tree with broadly 
winged leaf stalks; flowers large, white and 
fragrant; fruit round, rather rough, orange in 
colour, smaller than that of sweet orange (C. 
sinensis); rind aromatic, bitter and pungent; pulp 
acid and slightly bitter. 

C. aurantium is said to be indigenous to India. 
Its cultivation is largeiy centred in Guntur dis- 
trict (Madras). The species includes a large 
number of varieties or forms, some of them 
evidently of hybrid origin. The variety known 
as Karna or Khatta or Id Nimbu is commonly 
grown in certain parts of India and used as root- 
stock. It was classified as C. aurantium var. 
khatta and sometimes as a separate species C. 
karna Rafin. It is probably a natural hybrid 
between sour orange and lemon (Hayes, 129). The 
fruits resemble sour orange, but the flowers are 
tinged with red as in lemon. The fruits are large 
and round, generally mamillate and sometimes 
rough. The rind and pulp are orange in colour 
and the juice plentiful and sour. | 

Sour orange is too acid and bitter for use as 
It is used in the preparation of confec- 
liqueurs and other drinks. The 
a distinctive ade (Webber 
It has considerable medi- 
because of its grateful 


Sour, BITTER, SEVILLE, BIGA- 


narattai; 
Mat.— 


dessert. 
tions, marmalades, | 
juice can be made into 
& Batchelor I, 485). 


inal importance, partly 
aeons but chiefly because of the abundance of 


i i j i . Bitter orange 

‘ovitamin A and vitamin B, . | 

oe a feeble stomachic. Its main use Is as a 
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flavouring agent although for this purpose it is 
less esteemed than sweet orange peel. 

The flowers, leaves and fruits, all yield volatile 
oils much valued in the perfumery trade. The 
fresh flowers yield 2 valuable products, Oil of 
Neroli Bigarade and Orange Flower Water. Oil 


_ of Petitgrain obtained by the distillation of leaves 


and young shoots of the plant resembles neroli 
oil to some extent, but is less delicate and, in the 
pure state, somewhat unpleasant (Finnemore, 
448). 

The timber of the bitter orange tree is hard. 
It is used in cabinet‘making and turnery (Burkill, 
I, 567). 

Bergamot orange (C. aurantiwm var. bergamia 
of Watt), considered to be a form of sour orange 
or as a hybrid, is rarely met with in India. It 
is exceedingly sensitive to adverse conditions of 
weather such as extremes of moisture, drought or 
gale (Finnemore, 411). It flourishes in the southern 
parts of Calabria (Italy). The fruit is green 
or bright yellow when full grown and has a 
distinctive scent. It is cultivated principally for 
the oil, the Bergamot Oil, extracted from the 
peels. 


C. limettioides Tanaka syn. C. medica var. limetta 
Wight & Arn. of Watt SWEET LIME 

D.E-P., Il, 357; C.P., 326; Fl. Br. Ind., I, 515. 

Hinni, Benc. & Gus.—Mithanebu, mithalimbu; 
Tam.—Kolumichangai; TEL—Gajanvmma, nenu- 
mapandu; Kan.—Gajanimbe, imbe. 

A large straggling shrub with leaves of about 
the same size as those of sweet orange but 
lighter in colour, and with more prominent oil 
glands; petiole winged; flowers large, white; fruit 
globose or ovoid, smooth, pale yellow or light 
green; rind thin; pulp rather tasteless. 

The classification of this species is somewhat 
doubtful. The European species which yields 
fruits resembling sweet lime is C. limetta Risso 
The Indian species has been classified by Tanaka 
as C. limettioides and has not been dealt with by 
Swingle. It is probably of hybrid origin and is 
commonly grown in central and northern parts of 
India, because it is hardy and yields heavily. The 
fruits ripen late during the rains when other citrus 
fruits are not available (Hayes, 129). 

It is eaten either fresh or after cooking and 
is also used in preserves. Sweet lime is valued 
as a refrigerant in fevers and jaundice. The 


X _ plant is much used as a source of bud materiai 


C. reticulata. 
d-pressed oil derived from the peel has an 
e lemon-like odour. 
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rikaghzt; Benc.—Baraneby, Paharinim A i y 
Motulimbu; Mar—Idalimbu, thop eO e i 
Bijapura, bijori, Tam.—Periya pea Us A 
Bijapuram, | Umichai: | ae 

A straggling bush or small tree 10 ts : 
with thorny branches; petiole wing Tt high ju 

ess 


slightly winged; fruit oblong or ovoid OT Very fa 


with a nipple-shaped extremi ‘ey? UStally f 
rind thick; pulp acid, pale Hehe ee vel r 
The wild stock is a native of Te Le 
regions of India ascending to 4,000 ft North-jweg in 
cultivated in home gardens and pee we 
orchards in U.P., Bombay, Madras and Te E 
It is adaptable to a variety of soils net fal 
tions. It yields prolific crops, both eleva o A 
irrigated and rain-fed conditions Dien 
and wither-tip diseases, which affect iie a i 5 


are scarcely evident on the lemon; i 
has not been observed on some, aS i | 
varieties. Layered and budded trees are inp | 
to yield in some situations, within 18 months o | 
planting and the harvest is generally spread over | 
a greater part of the year. 
Well known among the indigenous commercial | 
varieties are the Galgal grown in parts of eastem ! 
Punjab near Pathankot, and the rough lemon o f 
Jamberi*. The latter is greatly valued as a rot | 
stock for other varieties of citrus. Foreign vaie | 
ties introduced and grown in India are Eureka, | 
Villa Franca, Lisbon, Italian, Seedless, Nepali | 
Oblong, Nepali Round, and Malta. of these 
Seedless, Nepali Round and Italian vari 
nearly seedless (Naik, 207). 
Lemon is not generally ta 
is widely used in the preparatio 
squash and home made sherbet. * 
t, for variou 

lemon ca vlies 
andies, Jê P | 
. e 0) | 


eties ale | 


jams and marmalades. ° E 
the ripe fruit is largely used in the P draug | 
of cooling beverages an ET E ja | 
Citric acid, pectin and lemon oil ar® pind 
by-products of the lemonade ant 
It is a richer source of the antise é 
than lime, and a fair source of a” . A 
min B, (Webber & Batchelor, a pleach!" 
employed as a stain-remover an cat 
agent (Hill, 435). a prine am 

Lemon peels are preserved ee arati? 
died: They are used also 10% ei | 


*This is sometimes considered asas 
jambhiri Lushington (Hayes, 126)- 
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enon syrup, lemon tincture, and 
pil, lemon al preparations. The waste 
IS uice fa 
am juice 
ing pe used as 
he fruit in A spleen. Lemon peel is stoma- 
hy of as Oil of lemon is stimulant 
hen applied externally. Lemon 
er the best remedies for scurvy and 
juice is enk in febrile and inflammatory 
a aig, has been successfully employed in 
affections. natism, dysentery and diarrhoea. 
ute reui d in preparing effervesc- 
on juice may be usea 1n p = ; 
La AE and diuretic draughts. It is a 
ing, diap n French remedy for colds (Wren, 206; 
foe Trimen, I, 54). An anti-pneumonia 
tley om TT 
oe is said to be present in lemoa juice (Chem. 
Abstr., 1934, 28, 5504). 


and rubefac 


ima (Burm.) Merrill [C. grandis (Linn.) 

Re syn. C. decumana Linn. of Watt SuHap- 
ELO, FORBIDDEN FRUIT 

EP. I 348; C.P., 324; Fl. Br. Ind., I, 516; 


Webber & Batchelor, I, 417, 584. 


Hinpr & BENG.—Chakotra, mahanibu, sadaphal; 
Gus.—Obakotru; Mar.—Panis, papnasa; Man.— 
Pamparamasam; Kan.—Chakotre, -akkota; Tam.— 
Pambalimasu; TEL.—Pampalamasam. 

A bushy tree about 15 ft. high; leaves dark 
green, large with broadly winged petioles; fruits 
globose, oval or broadly pyriform, 6—8 in. diam., 
yellow, sometimes crimson, when ripe; rind 
thick; pulp white or red; cells large and separate 
from each other. 

It is a native of Malaysia and Polynesia and was 
introduced into India and Ceylon from Java. It 
is grown on a small scale in Coorg, Mysore, 
Bombay, Patiala, Punjab, Madras and UP. It is 
grown mostly as a home-yard fruit rather than 
as an orchard crop. An aggregate of 900 acres are 
said to be under pummelo in S. India (Naik, 210). 
The best quality of pummelo is the thin-skinned 
variety grown in Bombay. 

Pummeloes are distinguished from grapefruits 
mainly by their larger size, thicker rind, tough 
and solid pulp; they bear fruits singly. Va- 


Fig. 78.—Citrus maxima ie 
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rieties yielding oblate, elongated or round fruits 
with white or pink flesh, have been propagated 
vegetatively. Seedless or nearly seedless varieties 
are also known. Pummeloes grow well both 
under irrigated and rain-fed conditions 1n the 
higher elevations of south India and amidst coffee 
and tea plantations. The fruits are esteemed for 
dessert; they are also made into jams and marma- 


lades (Macmillan, 235, 254). t 
The fruit is considered to be nutritive and 


refrigerant. The leaves are useful in epilepsy, 
chorea and convulsive cough (Kirt. & Basu, I, 
495). 

A variety known as Attani with fruits half as 
large as pummelo, and juicy, sub-acid pulp, 
is cultivated in some areas. Its systematic posi- 
tion is not clear. It has been classified as a 
distinct species, C. rugulosa, by Tanaka (Hayes, 
129). It is probably a hybrid of orange and 
lemon. The fruits are pleasant when eaten with 


sugar. 


C. medica Linn. syn. C. medica var. medica 


proper of Watt CITRON 

DEP., Il, 350; C.P., 325; Fl. Br. Ind., I, 514; 
Webber & Batchelor, I, 396, 631. 

Hinpr—Bara nimbu, bijaura, turanj; BENG.— 
Bara nimbu, begpura; Gus—Turanj, bijoru; Mar. 
—Mahalunga, mavalung; Mau.--Gilam, rusakam, 
matalanarakam; Kan.—Madala, mahaphala, 
rusaka; Tam.—Kadaranarathai; TeL.—Lungamu. 

A shrub or small tree about 10 ft. high, with 
short, thick, straggling, thorny branches; leaves 
large; petiole short, wingless or narrowly mar- 
gined; fruit large or obovoid, usually mamil- 
late; riad thick, rough or irregular or warted, 
yellow when ripe; pulp pale yellow, scanty, 
mildly acid or sweetish and insipid. 

C. medica is considered to be a native of India. 
Wild citron has been reported from Chittagong, 
Sitakund Hill, Khasi and Garo hills. 
now cultivated sparsely throughout the warm. 
moist regions of India. Several varieties are 
known, and they are broadly grouped into sweet 
and acid citrons. A few of the common types 
are: (1) Chhangura, a wild plant with small 
rough fruits devoid of pulp; (2) Turunj, a sweetish 
skinned variety with large fruits and acid pulp; 
(3) Madhanakri, with large fruits and sweetish 
pulp; and (4) Bajoura, a small fruited acid variety 
with thin skin and abundant juice. A variety 
Fingered Citrus (C. medica var. sarcodactylis 
Swingle), with finger shaped fruits is reported 
to occur in north west India (Benthall, 86). 

The fruits are used mainly for pickling. The 
juice is refrigerant and astringent. Preserved 


rind is used as a remedy for dysentery. Candied 


Citron is 
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Fig. 79.—Citrus medica j | 
peel of citron is a commercial product. aa j 
and pulp are made into marmalades and one | 
preserves. ained and 
The wood is white, fairly hard, fine 69 tur l 
rather heavy. It is used for making PET lil 
implements. The branches ate used a8 
sticks (Benthall, 87). 


C. paradisi Macf. GRAPEFRUIT 

Webber & Batchelor, I, 418; 569. ci ç smalle! 

A vigorous tree, 20—40 ft. high; lea 
than those of the pummelo; 
broadly winged but not so broa ly 0 
pummelo; flowers large, borne sing j 
clusters in the axils of leaves, white 
pear-shaped, generally small wit n 
flesh; juice plentiful and sou” 

C. paradisi is reported tO ay many i 
West Indies. This species 4 a in PA 
cultural varieties are distribute 
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l Fig. 80.—Citrus paradisi 
Asia. It is some 
Pummelo (C, m 
hybrid with sw 
ndia recently 


times considered as a variety of 
axıma), of which it is probably a 
eet orange. It was introduced into 
unjab and ane is now mainly cultivated in 
iven encour ind. Trials in south India have 
ave yielded tare results. Some of the varieties 
all), A a fruits per tree per year (Naik, 
Marsh ee oats varietal introductions, the 
Yellow-flesh a4 the pink-fleshed Foster, and the 

itapefruit is Numph are popular. _ 
s rich Source TA as a breakfast fruit. It is 
a E. Vitamin C and a fair source of 
813) “ordials are brent fortified wines, brandies 
low. Peels ane aa from the fruit (Cruess, 
od p X makin ien in pectin and may be 
ck & jellies (Agnihotri, Indian 


er, 1949 3 1 
rere) p 4 ; A 
Grape e (Hiu, 135). Peels and seeds are 


lt juice į 
ce - 
regular N Said to possess medicinal 
a S 1S recommended for build- 
gnihop, cmon colds and wound 
Otri, log. cit.). 


a ee PERO syn. C. chrysocarpa Lushing- 

First Gs rea var. aurantium proper, Race 

- nobilis Lour. of Watt MANDARIN 

E MOOS SNE ORANGE 
Re or) , 339, s i : 

chelon 1 AA 358; C.P., 320; Webber & Bat- 

Hinpi—Santara; Benc.—Kamala. 
ae bushy, evergreen, glabrous, moderate-sized 
ree with rather small and slender leaves: 
petiole short, almost wingless: fruit globose or 
sub-globose, flattened on the top, with thin, loose 
rind easily separating from the segments, bright 
orange or scarlet orange when fully ripe; pulp 
Juicy, sweet to sub-acid. 

C. reticulata is a native of China and Cochin 
China. _It is widely cultivated in all subtropi- 
cal regions. In India, the areas of concentrated 
cultivation lie in Assam, Sikkim, C.P., Punjab, 
and Coorg. The principal tracts of cultivation in 
Assam are Khasi and Jaintia hills and the dist- 
ricts of .Cachar and Kamrup. Commercial 
production in C.P. is centred in Nagpur, Bhan- 
dara, Wardha, Chindwara and Amraoti districts. 
In Punjab, the principal areas are, Hoshiarpur, 
Gurdaspur and Kangra districts. Mandarin 
oranges are cultivated in S. India on a large 
scale in Coorg and on a smaller scale, in Madras 
and Mysore. They are cultivated also in West 
Bengal, Bombay, Hyderabad, U.P., Patiala and 
Kashmir. 

Vadlapudi or Kichili orange grown in the Cir- 
cars in Madras resembles mandarin in having a 
loose and rough rind. The pulp is sweet when 
ripe. It is, however, included under sour orange 
(C. aurantium) which it resembles in foliage. 
It is classified by Tanaka as a separate species, 
C. maderaspatana (Tanaka, loc. cit.). 

Satsumas and Tangerines, reputed in the citrus 
growing regions of the world, are rare in India 
except as stray introductions. Dancy and Beauty 
of Glen Retreat are two varieties of tangerines 
reported to be grown in U.P. (Krishna & Badh- 
war, J. sci. industr. Res. 1945, 7. suppl., 80). 

Though all the loose-skinned oranges are 
referred to as Santara in many parts of India, 
there are several distinct groups varying in the 
size, shape and colour of the fruits. Their 
nomenclature and classification are somewhat 
confused, and some of wen ban i at times 
rai ecific status (Hayes, . F 
ane Hoe grown in high altitudes, e.g. Kalim- 

Sylhet, and Coorg, are small, deeply colour- 
pone aa i types 
ed and intensely flavoured. The same type 
crown in different regions yield fruits varying 1n 
grown Nagpur type, for instance, 
quality. The common SPET h rown in 
does not possess the same taste when g 

193 


3 
A 
$ 


jj Digitized by Arya Samaj Foundation Chennai and eGangotri 
~ 
E d ‘ 


PRAI 


gr 


CITRUS 


N 7 o o : 
U.P. as it has when grown in Central Provinces 


(Tanaka, 150th Anniversary Vol., R. bot. Gdn, 
Calcutta, 1942, 157). 

The area under all loose-skinned oranges in 
India is estimated as 65,000 acres. Central Pro- 
vinces leads with about 20,000 acres, followed by 
Assam, Madras, Punjab, and Bombay (Table 2). 

Mandarin orange is the most valued commer- 
cial orange of India. The fruit is used mainly 
as dessert and in the production of orange juice. 
The rind of the fruit yields an oil on expression 
which is rich in limonene. Petitgrain oil is 
obtained from the leaves and twigs. 


C. sinensis (Linn.) Osbeck syn. C. aurantium var. 
aurantium proper, Race Second, and Race Third, 
of Watt SWEET ORANGE, TIGHTSKINNED ORANGE, 
BaTAVIAN, MOZAMBIQUE ORANGE 

D.EP., II, 335, 339, 340; C:P., 320; Fl. Br. Ind., 
I, 515; Webber & Batchelor, I, 411, 500. 

Hinni, BENG., GUJ., & Mar—Musambi, narangi, 
kamala nembu; Kan.—Kittile, sathgudi; Tam.— 
Sathagudi, chini; TeEL.—Battavinarinja, buddasini, 
naranji, satghudi, sini. 

A spreading evergreen tree growing to a height 
of about 30 ft; petiole narrowly winged; fruit 
globose, rounded at the apex, golden yellow or 
orange when ripe; rind fairly thick, tightly 
adherent; pulp yellow, orange or reddish, fairly 
sweet or acid. 

C. sinensis is a native of China and India and 
is now cultivated widely in sub-tropical regions. 
It is the most valued commercial citrus of the 
world. Some of the well-known types are 
Washington Navel, Valencia and Shamuti grown 
extensively in the large citrus-producing coun- 
tries of the world. The popular Indian types are 
Musambi (Mozambique), Chinee or Sathgudi 
(Chinese orange) and Batavian. Among the 
types cultivated in U.P. and Punjab, the most 
valued is the blood-red Malta. Other varieties 
grown in Punjab are Pineapple, Excellencis, 
Vaneille, Seville and Valencia (Hayes, 130). 
Bombay and Madras are the chief States in which 
Musambi is cultivated. Other areas are: 
Hyderabad, Coorg, Central Provinces, U.P., Bihar 
Orissa and East Punjab. 

The fruit is flavorous, sweet, juicy and nutri- 
tious. It is highly esteemed as a dessert fruit 


__and is extensively used for flavouring pastry pro- 
ducts and in making marmalades. 


ad : A turbid 
yellow juice with the characteristic odour and 
ste of fresh oranges is obtained by expression, 


brittle, ground to powder and i 
material for cakes, pies, cookie AN as flavo > 
(Cruess, 612). Orange jam is mart Plug topa 
residual pulp, after straining ioe ion, 
Joslyn & Marsh, 424), Juice (Tress 
The essential oils obtained from S) 
sweet orange (neroli oil) and 
aad young shoots (petitgrain oil) ar 
preparation of essences and perfume used in the 
As a flavouring agent, sweet EN 
employed in the form of infusion Pe peel 
syrup. Itis used in distilleries for eee 
spirits. The albedo contaias nearly Wee Spiced 
pectin. The sugar present in the ae crude 
be fermented to produce acetone al ay 
alcohol (Sukh Dyal, 252). Orange peel ap 
candied (Tressler, Joslyn & Marsh, loc. fie 
Orange purifies blood, allays thirst in fever 
cures catarrh and improves appetite. The jie 
is useful in bilious affections ard stops bilious 
diarrnoea. une rind is carmunative. lresh rind 
is rubbed oa the face as a remedy for acne. The 
dried outer portion of the rind possesses stoma- 
chic and tonic properties. x 
The wood (wt., 49 lb./c. ft.) is yellowish, hard 
and close-grained. It is employed for turning, 
engraving anc cabinet making. Walking sticks 
are made from the branches (Benthall, 83). 
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CITRUS CULTIVATION 

Citrus fruits rank third (next to grapes ant 
olives) in acreage among the sub-tropical fruits 
of the world, and India ranks sixth among Ue 
citrus growing countries (Table 1). The princip? 
regions of citrus cultivation in India lie ™ 
Madras, Central Provinces, Bombay, Asa 
Coorg. Other centres are Punjab, Pa wal 
Kashmir, Delhi, Baroda, Gwalior, Hyder at 
Mysore, Travancore, Cochin, U.P., Orissa 
Bengal and Sikkim. l 

The total area under citrus fruit Oranges 
estimated to be 128,068 acres in 19 “oultivated 
and limes were the principal varieties ae oft 
representing 79-0% and 16:2% respectiv 
total area (Table 2). A under 

Climate.—Citrus fruits are eae them C% 
diverse climatic conditions. 8 


s in India was 


None ra eS; eb 
stand frost. The growth of sweet A 
Malta, Blood-red, Musambi (or a B favou! 
Sathgudi (or Chinee) and Batavia® | nosph 
by dry and arid conditions. dae j 
conditions, such as those preva of 
of Assam and in the hill sta 
though ideally suited for man 

not congenial for the develop™ en 
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Citrus reticulata (Santara) 
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p- ABLE 1—WORLD ACREAGE AND PRODUCTION OF CITRUS FRUITS * 


Oranges and Mandarins 


Total citrus fruits 


——— oe Mma ———, 

Bone Prodnorion Acreage Production 

(1,000 md.) 1,000 md.) 
TIA 402,910 52,988 601,650 89,625 
i om 335,110 13,986 335,110 14,567 

& 
2 0 24,377 5 

Spain 288,40 296,600 25,743 
ae 250,000 31,237 250,000 31,237 
ae 189,390 11,301 312,810 19,597 
aia 101,142 8,931 128,068 13,370 
Egypt 77,780 3,320 88,430 6,066 
PSE 68,600 8,229 68,600 9,673 
Others 301,246 17,984 335,353 20,223 


*Rep. Marketing Citrus Fruits, 1943, Appx. I & II. 


ŘS a: o 
TABLE 2—ACREAGE AND PRODUCTION OF CITRUS FRUITS IN INDIA* | 


Oranges and Mandarins Limes Other citrus fruits Total 
= 2 a e — N ae A 
Acreage Production Acreage Production Acreage Production Acreage Production 
(md.) (md.) (md.) (md.) 
Assam 13,825 2,489,346 = a 200 20,000 14,025 2,509,346 i 
Bengal 1,300 96,100 1,560 136,500 475 47,619 3,335 280,219 
Bombay (1938- 
39) 13,595 1,015,818 2,786 294,620 19 1,990 16,400 1,312,338 
GP. (1939-40) 22,330 2,260,000 575 63,250 42 4,620 22,947 2,327,870 
Orissa 1,200 86,592 ai, _— 25 — 1,200 86,592 
Wis 592 42,720 305 28,975 250 25,975 1,147 97,670 
Pan} k 
jab (1934-35) 14,009 1,235,527 1,546 100,991 1,595 222,852 17,150 1,559,370 
Madras (1939- 
4 40) 16,920 938,200 11,760 2,036,800 2,490 191,000 31,270 3,166,000 
rd 
A Gi ATED 262,000 570 79,800 — = 2100 Sanan | 
Y80rg z J 
Patiala (1935. K aa a 
36 
| ge 28,523 348 12,910 7 138 1,305 pit 
m 2, 
Coorg 2,500 468,750 10V 10,000 100 10,000 2,700 488,750 
9, y x 914,606 
Other States 667 874,206 50 5,000 354 35,400 10,071 
Tota 1,125 43,400 863 33,872 500 50,000 2,488 127,272 
a) 
101, S 13,369,833 
*R ge 8,931,229 20,763 2,826,378 6,162 612,226 128,068 3,369,83 
ie ep. Marketing Cit p 
tore the rus Fruits, 1943, Appx. V & VI. 
€s thei, Vandari unknown; lemon is 
te irri "ve under „> the Nagpur and Poona frosts and cold waves are d crops over a wide 
Unga ated: arid conditi i -e adaptable and yields good crop 
der h ad; oF ons, if the orchards more p í in all parts of the coun- 
Bowe Mid cong aNd Sylhet t flourish range of elevations and in all p f 
Ws Parti Conditions . et types fouris rang ; ‘trons and pummeloes are 
lecular well Without irrigation. Lime try. Grapefruits, ¢ 
in the warm south where equally tolerant. Te 
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The territorial raters of India extend into the sea to a catance of terelve nautical miles 
meesvred from the appropriate bose line. 
Reproduced with permission from Survey of India vide 
their letter No, P.S. T.V/243/62A-4/143 of 17.1.72 


Fig. 81. 

Soit. —Citrus plaats grow well under a variety 
of soil conditions. A loamy soil of good fertility 
and uniform texture up to a depth of about 8 ft. 
is ideal for cultivation’ The plants are sensitive 
to water-logging. Heavy soils, if well-drained, 
yield good crops but cultivation is difficult. 
During the rainy periods the soil is likely to get 
È over-saturated and plants are liable to root 
his diseases and physiological disorders. Shallow 
i | and rocky soils such a3 those met with in plateaux 
or slopes are suitable, but plants are liable to 
“die-back” and the yields are not likely to be 
sustained over a number of years. Trees in such 
situations are easily dislodged during high winds. 
High water tables of a permanent or fluctuating 
ature are unsuited to citrus, and low-lying sites 
E uch as those under tanks subject to water- 

_ stagnation, should be avoided. A pH. range of 
_ —ĝ is said to be suitable to most citrus species, 
and rain-fed mandarins may tolerate more acid 

ils, up to pH.4. 

a agation.—Citrus trees are readily propa- 
by seeds, cuttings, layering and budding. 
the entire area under citrus in Assam 
th India are planted by trees raised from 
dding is becoming more common, as 
ses bear at an earlier age and produce 
iform size and quality. The advan- 


N 


1 


time before x Seems 
vegetatively propi e 
Eateq 


citriculture comprises of 
material. 

Shield- or T-budding h : 
ent and useful in es sea mae 
This involves the raising of seedling pr 
rootstocks. The seeds of the se de 
extracted by squeezing fruits, wa TAE 
pulp and dried in shade. They are g 
after 22 raised seed beds, about 4 te 
2—3 ft. wide and 6 in. high, with a , ong and i 
about 1 inch in the row and 3 int ee of ; 
rows. A thin layer of sand may be thre the c 
the seed beds to prevent the dislodgin A Over i 
during watering. & Of seeds 1 

i 
F 


A 


EtY are 
free of 


The seed beds Should } 
watered carefully; water should never be allowed 


to stagnate in beds. When seedlings have grow; 
to a height of about 3 in., flow irrigation through 
the furrows between beds may be advantageously 
undertaken, the moisture being allowed to Teach j 
the surface of.the bed. | 
The seeds germinate in about 20 days after | 
sowing. 6—9 months after sowing, the seedlings | 
are lifted individually with naked roots and 
transplanted into flat, prepared nursery beds 
(40 ft.x20 ft.) after roguing out the weak, un- 
healthy and undersized ones. The seedlings are 
transplanted with a spacing of 9—12 inches in the 
row and 18-—24 in. between the rows and watered f œ 
by irrigation. i 
In 18—24 months, the seedlings are ready for 
bud insertioa. They reach the required os } 1 
quicker in south than in north India. The firs 


Hn oO syran 


[mG e] 


budding is commenced in about 12 months wi | f 
a rootstock like the rough lemon, while vi | ; 
slow-growing sour orange, it will be n days E 
do so only 18 months after sowing. A itl E. 
before bud insertion, side shoots are ae or fi 
The bud-stick should be taken froma on 3 i 
cylindrical wood dotted with grey sheasas | | 
green background and should cona pe select 
and plump axillary buds. They shou uality and f i 
ed with care from productive, high 4 l ; 
healthy trees. erom ee 
The best season for budding varies srs mi | : 
to place and also for different Va aq W f p 
kinds of citrus. For sweet orang?” septembt! ® x 
at Kodur, the best period 15 EV Jano t 
though in-zertions from September, ntral aiy E r 
also give fairly high take of buds. ust S 


z ns 
north India spring and rainy seas° 


at 
referred. ng sten 
i The bud is inserted on the seed gr enco | 
height of 9—12 in. from the groun: 
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CITRUS 


n of bud-sprouts, insertion 
hin slice of wood attached 
ts should be lopped when 

a t 2 inches. Buds should 
d has erat wood for Malta and santara 
ie should be lopped at a height of 
and stoc the point of insertion immediately 
qin. 4 Hane (Basant Singh, Punjab Fruit J., 
after bu 
1945, 9, wA period following bud-insertion and 

During ting of budded plants, regular nursery 
up to the li A hand-picking of citrus butterfly 
Taa oyal of rootstock sprouts, and 
caterpillars, of weeds, are necessary. Beds should 
y or frequently fertilized: Irriga- 
n a ring dry and warm periods is essential. 
wae plants are planted out in orchards 6—18 
months after bud-insertion. 

Other propagation methods:—Spontaneously 
produced layers (or suckers) from low-hanging 
shoots are common in some citrus- species 
Lemons of several varieties like Nepali Oblong 
and Round have proved fruitful sources of such 
material. Layering, especially with limes and 
citrons, and inarching with sweet and loose- 
skinned oranges are fairly common ia south 
Indian nurseries. Propagation by cuttings is also 
practised to a small extent with citrons, sweet 
limes and lemons. Gooteeing or ring grafting is 
common with lime in some areas and this with 
ee is preferred by some nursery men. 
ing ae poo in citrus varieties. 
ainia em ARS w strains have been secured 
for variant an pre through systematic search 
selection ic eects of economic value. Bud 
tion of ofpe too ty to reduce the propor- 
Variations Bee Tees in orchards. Since bud 
able types i a of both desirab’s and undesir- 
ful selection is atter being more frequent, care- 
trees but also a Ne not only of mother 
foung to contin Pe from such parts as are 
Re LOCKS — Ro i un Standard type or variety. 
we factor in Ai Stock influence is a determin- 
budded > citrus A orchard economics (Naik, 
but has 88Y other aoe Sa SEEN Toe 
Sxactly ~ Ee a or variety of citrus 

y co Tmance can never be 
Sto ace of a o7 two rootstocks. wor can the 

dck ean n & scion variet a 
taisin . Milar in cull sak lety on a given root- 
Totstogy, eet orange climates and soils. For 
Swee of » Preference is given to the 


maturatio 
with a t 
of Due. Stock plan 


Our 


lime ange jp" Tange in Californi 
i ifornia, of 
ih Nie lem oe fous of Florida, of sweet 
e Valley a Palestine, of acid lime 
of Poncirus trifoliata 


me ee. z some colder parts of the world. 
light cae eee ries rough lemon is chosen for 
India, 8 a sour orange for heavy soils. In 
ee e emon has been the most popular 
ome ae ne oranges; for loose-skinned 
mates suitable lime has been found equally or 
in Oe e in some places. The experience 

countries is that sour orange rootstock 
produces fine quality sweet orange fruits in heavy 
Soils at an early age, but it is not adaptable to 
light soils. It is said to stand water-logging 
better than rough lemon. Sweet orange is suscep- 
tible to foot-rot besides being slow to reach bear- 
ing. Trees budded on this stock do not also 
thrive well on light soils aad do not withstand 
draught conditions. 

Spacing .—The spacing to be given depends on 
the expanse of the tops of adult trees even 
though the roots extend far beyond the top 
sp?221. In sathgudi orange seedling plantations, 
a spac-nz of 27—30 ft. is the general rule. For 
trees budded on rough lemon, sweet orange, acid 
lime or other vigorous rootstock a spacing of 
22—25 ft. seems adequate on normal soils. 
Budded lemon trees grow to as large a size as 
sweet orange, and so do the pummeloes. For 
vadlapudi orange in rich soils, as much as 36 ft. 
spacing i; often allowed, while Batavian orange 
seedlings on such soils are grown with a spacing 
of up to 30 ft. Grapefruits in the higher elva- 
tions of south India and on certain rootstocks, 
spread so little as io require a spacing 
of not more than 18 ft., but on the plains, a 
spacing of aot less ihan 20 ft. is required. Loose- 
skinned oranges grown from seedlings require a 
spacing of 22—25 ft. though in most seedling 
groves, 18 ft. spacing is the rule. Close planting 
with a spacing not exceeding 20 ft. is the common 
feature of budded mandarin groves in Bombay 
and in Central Provinces. 

Planting.—Pits of 2 ft. x 2 ft. x 2 ft. are ade- 
quate for citrus trees, and these may be dug 
before hand and refilled with dug out soil a few 
davs before planting. At the time of planting 
only a small amount of soil in the centre of ba 
covered pit needs to be taken out for accommodat- 
ing the ball of earth around the roots. The soil 
should be firmly pressed down without injury 

r rface is levelled and a 
to roots. After the su ae 
basin formed, water should be applied im 
Eo tion. —Except in rain-fed citrus prot 
; citrus trees require irrigation 
ing cae ls. The favoured method of 
frequent intervals. arde e 
irrigating young citrus orcha F 
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E CITRUS 
method. Water is led in channels to tree 
basins, which vary in size according to the age 
of the trees and are about 3—6 in. below the 
ground level. The water inside the basin is not 
allowed to stand in prolonged contact with the 
tree trunk and by providing a gentle slope the 
out-flow of water is facilitated. The basins may 
be connected by subsidiary water channels 
running in between the rows of trees. The size 
of the basins is increased with the increase in 
the spread of trees. To provide moisture to the 
extended root system, water is applied to the 
entire area by flooding. The furrow method 

Bt followed in other countries has not been tried in 

India. 

The intensity of irrigation is dependent on the 
volume and distribution of rainfall. It is advis- 
able to supply enough water so that it soaks to 
a depth of 4—6 in. at each application. 

Manuring: The common practice of applying 
manure at the time of planting, or a little before 
or after planting, is undesirable. Young trees in 
pre-bearing age require a higher proportion of 
nitrogenous manures for vegetative growth and 
root development, while bearing trees need all 
the important nutrient elements in suitable pro- 
portion for ensuring a proper balance between 
| growth and production. 

‘if A pre-requisite to successful citrus cultivation 

is an adequate supply of organic matter. The 

f deficiency of soil organic matter should be made 


good by application of green manure and mulch. 
E It is necessary also to supply sufficient lime and 
i such minor elements as boron. An acute and 
y prolonged shortage of calcium results in mottling 
ý and chlorosis of leaves, die-back of branches, poor 
ie crop yields and ultimately death (Joachim, 
Rs Trop. Agriculturist, 1939, 92, 216). 

The application of nitrogenous, phosphatic and 
ia potash fertilizers immediately after harvesting; 

E and an additional top-dressing of nitrogenous 
ae manures just before fruit setting, have. proved 
g highly beneficial. Sulphate of ammonia should 
be applied as top-dressing (Indian Fmg, 1940, 1, 
558). The quality of grapefruits, navel oranges 
and lemons in Gujarat, is much improved by the 
application of wood ash. Citrus trees in medium 
black limy soils of Deccan are benefited by the 
addition of farmyard manure, leaf-mould and 
compost. Spraying of zinc and iron sulphate 
solutions improves the condition of musambi and 
ther citrus trees both in Punjab and Gujarat 
Bhat, Trop. Agriculturist, 1946, 102, 242), 
_ Inter-Crops.—The cultivation of green manure 
such as sunnhemp, cowpea and indigo in 
is orchards, may be rotated with other crops. 


-< 


i CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


In irrigated orchards, where 
lentiful and manuring i ter ‘gy 
p ; : & 1S regular į Pply | 
is specially desirable during thaw nter-eroppi X 
of trees so as to get the best out oF bearing e 
all cases of inter-cropping, aren the lang, i 
cover cropping, it is necessary to Manuring ei 
secondary crops are at least 4 ft ae that the 
tree trunks. Closer cover may ils s ate TOM the 
ing of citrus plants or the creation ie the Shad. 
accentuating or favouring disease imcides tions 
Short-stemmed fruit trees are some oA 
in between the taller citrus trees Dr Erown 
(Ananas comosus) and papaya (OA Meapple 
are grown in citrus orchards in south Tra 
in Assam. 1a and 
Citrus trees do not appear to suffer i 
in mixed plantations with coffee, b 
coconut. Mixed plantations are often 
Wynaad, Coorg and parts of Mysore. 
Cover crops which are intended mainly to pre. 
vent soil erosion are specially desirable in slop- 
ing grounds in rain-fed areas. When loose- 
skinned orange is grown mixed with coffee, soil 
washing is prevented by measures such as 
digging of catch pits or drains at intervals, In 
pure plantations of this orange, the sod system 
of cultivation involving occasional turning-in of 
weeds or grass in a relatively dry period of the 
year, or raising of a thick carpet of cover during 
the monsoon period, are necessary. s 
Grove Culture.—Orchard soils are cultivated 
chiefly to for incorporating 


n any way 
anana and 
the rule in 


large crops of fruits when they q parts to 
trees grow, occasional removal of age be nece 
facilitate renewal of bearing area maye lowe! 
sary, but this must be done in stages: oor quail! 
branches generally bear fruits 0 
and may, therefore, be removed. q practice 
Root pruning as a routine one an casio 
undesirable and is not recommend?’ in case a 
light root pruning may be desira ing trees 5, 
extremely vigorous and shy-bem™ ormation on 
convert excess vigour into fruit t in De mi 
such cases, the soil may be dug oA ; adhi f 
January or before the blooming Pe distur? vg 0 
of about 9 in., taking care not to to at a. 
immediately around the trunk uP high W” 
about 3 ft. In localities subject 10 
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d with props during the 
should be 4 parie soil should be thrown 
ie? i Th e E osition within about a week 
i d the trees should be irrigated 
: Manures should not be 


A eration = 
if this OP within a 
duce 
jo repe 
piseases Ona 
Phytomonas ct 


t 
be (Besse) S.A.B., is a common 


of citrus. Lime and grapefruit vee are 
disease entible, and leaves, young branches, 
most Sea fruits are all affected. The disease 
thorns i as small yellowish brown translu- 
nie which soon enlarge, develop into round 
gaT rupture and coalesce with neighbouring 
Eais into prominent, hard, cork-like patches. 
b can be checked by pruning out dead and in- 
jured parts of the plant, removing diseased fruit, 
and spraying with Bordeaux mixture. Effective 
control can be ensured only by growing disease- 
resistant varieties. 

Wither-tip affects citrus orchards throughout 
India. The causal organism is Colletotrichum 
gloeosporiodes Penzig. Withertip is caused by 
Gloeosporium limetticolum in U.P. (Dey, Bull. 
Dev. Agric., U.P., No. 7, 1934). It affects leaves, 
twigs and fruits, the affected parts drying up and 
fruits dropping down. Removal of dried twigs 
and diseased leaves and protection of cut ends by 
ee a after disinfection with formalin, are 
Rae as control measures. Spraying with 
N mixture (strength, 5—5—50) once in 
A Tae March and again late in September, 

ning and burning all diseased twigs in 


Winter are recomm : : 

3 : ended (Ch i f 
agric, Sci., 1936, 6, 72) (Chaudhuri, Indian J 
number a or gum disease is caused by a 


TOWn-rot kea zent fungi present in the soil. 
SPP. affects th pe caused by Phytophthora 
r breaking ae trunk, and longitudinal peeling 
exudation of» of the bark accompanied by the 
Ymptom o the amber-coloured gum is the first 


“88 musambj lsease. All varieties of sweet 
utara is e and pummelo are susceptible; 
€ che Yy mildly affe 


i ckeq ane cted. The disease can 
a ng the oe oval of affected bark and 
k Olic acid or ed wood with a solution of 50% 
That Indian 25—30% creosote oil (Uppal & 
Vent aeration of pe Sci, 1936, 6, 803). 

on of the soil is necessary to pre- 
otrytis or grey gummosis, 
E oaren Pers. is another type 
rted from Assam (Mitra & 


Khongwir, Bull. Dep. Agric., Assam, No. 2, 1928). 
: Die-back is a physiological disorder resulting 
irom malnutrition. Variegation and yellowing of 
leaves, and diminution in leaf size are followed 
by the drying up of twigs from the tips down- 
wards. Trees growing in heavy ill-drained 
soils and in soils with an impervious subsoil are 
susceptible. Insufficient organic matter, copper 
deficiency and heavy manuring favour die-back. 
Curative treatment consists in digging deep 
trenches to promote soil aeration, addition of 
suitable manures, proper cultivation and pruning 
of dead branches. Sweet varieties of citrus are 
more susceptible than sour varieties. 

The most serious insect pest of citrus is the 
caterpillar of the lemon butterfly, Papilio demo- 
leus Linn. and other species of Papilio. Infesta- 
tion may lead to the complete defoliation of 
trees. The pest is controlled by removal of cater- 
pillars and eggs by hand picking. Dusting of 
plants with sodium fluo-silicate 
larvae, and hand netting is effective in controlling 
adult butterflies. Spraying with lead arsenate is 
also effective (Sontakay, Indian Fmg, 1943, 4, 456; 
Rehman & Ansari, Punjab Fruit J., 1945, 9, 118). 

Seale insects of different kinds cause damage. 
Chrysomphalus aonidum Ashm. is prevalent 
in certain parts of Bombay. Spraying with 1% 
emulsion of fish oil and rosin soap is effective. 
True California red scale, Aonidiella aurantii 
Mask., has been reported in Punjab along 
with A citrina Cog., the yellow scale, A. orien- 
talis Newst., the oriental yellow scale, and 
Chrysomphalus ficus Ashm. Spraying with oil 
emulsions is effective (Rehman & Ansari, loc. 

it.). 
¢ Actas are serious pests all over India. They 
suck the juice from the fruits. Othreis (Ophi- 
deres) fullonica Linn, and Ophideres materna 
Linn. are common in citrus pe ink 

ges, mandarins and sweet limes are a 
aon aa ee Destruction of hosts on which the 
larvae feed is recommen aes as a oe 

i molasses flavoured V } 
eae e and a T (Susainathan, 

ric. J. India, 1924, 19, : ; 
Agro J loose-skinned, and adlog 
oranges produce two crops a yee E ae 
third crop in some seasons ised in Central 

ing periods are also recognise in Ce 
ees India. Sa Lee 
ri in 

December ni ar oe ee from the follow- 
on ee to March. For the off-season crop, 
ANEA occurs from September to the beginning 


199 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


controls the- 


a a 


i Digitized by Arya Samaj Foundation Chennai and eGangotri 


i 


i 


CITRUS 


eon SSS eee" a 5 
d the fruits are harvested from Application of 24-D (pj 
pembecemper; an The third crop acid) has a marked e ichlorophen 


the following June to August. 

of sathgudi which is harvested between March 
and June is from occasional blossoms appearing 
from June to September. The Batavian oranges 
in the Circars are in season from July to Decem- 
ber, while the vadlapudis are in season from 
August to January (main crop) and from Febru- 
ary to May (off-season or second crop). In north 
India, the winter crop is the only one secured. 

Loose-skinned oranges of south India yield two 
crops a year fairly regularly. In Coorg, the main 
crop is harvested in December to January and 
the off-season crop from July to September with 
a small third crop in March to April. This also 
applies to parts of Mysore and Wynaad. Limes 
are in harvest throughout the year in south India. 
Pummeloes, grapefruits and citrons are in season 
generally from August to December, August to 
November, and August to November respectively, 
at Kodur. 70% of the crop of lemons is harvest- 
ed from May to September. 

Yield:—Reliable figures relating to the yields 
of all Indian citrus_varieties are not available, 
Estimated acre yields in south India are 90—120 
md. for Batavian oranges, 90—100 md. for sath- 
gudi oranges, 200 md. for vadlapudis, 150 md. 
for loose-skinned oranges (in Coorg and Mysore 
and possibly Wynaad as well), 225—300 md. for 
acid limes, and 180—400 md. for pummeloes. For 
mandarins, the maximum tree yield is reported 
to be 5,000 fruits a year in Coorg. For lemons 
the yield has been as heavy as 825 fruits per tree 
at Kodur by the eighth year of planting, while 
acid limes of the same age yield over 1,000 fruits; 
grapefruits, about 200; pummeloes, 60; and 
citrons, 350. In years free from rains during the 
February blooming period, pummelo yield per 
tree at the Burliar Fruit Station in south India 


_ averaged from 60 to 112 lb. per year and that of 


grapefruit from 24 to 73 lb. At Kallar in south 
India, loose-skinned orange yields have averaged 
from 108 to 180 lb. per year. The yield of Marsh 
Seedless grapefruit is reported to be about 1,000 
fruits per tree per year at full-bearing age. 
Citrus fruits have to be picked when they 
have developed their characteristic flavour to 
the maximum extent. The optimum maturity 
age for harvest is difficult to determine. It is 
omary to harvest fruits in India according to 
x prevailing demand, and this often leads to 
mixing up of good and poor quality fruits 
d mature and immature fruits in the same lot. 
4s fruits should not be picked during rains 
ew days after, or when the fruits are 
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mead 


ffect o 0x 
fruits in trees till harvest see hangin, fet 
: i Of 


aqueous solutions containing ap ey 
tration of 8 p.p.m. effectively = di in 
vest drop of mature fruits 6 
Washington Navel oranges ann 
Spraying with more concentrat 
though giving greater reduction i a : 
causes undesirable growth-modificats fruit top 
and reduces yields (Biol. Abstr toa in fruit 
1948, 22, 953, 1201, 1695, 2234, 2545) T, 21, 20; 
Storage:—Citrus fruits possess % d 
qualities to enable them to be mata Keepin | 
damage. Cold storage trials have To Without | 
sweet oranges and grapefruits stand al wa 
44 and 54 months respectively at 36—39°F H fo 
loose-skinned oranges can be stored only fo pi | 
weeks at that range of temperature, Trials a | 
Poona have shown that sweet oranges keep a | 
for about 3 months at a temperature of SA i 
Acid limes can be held for a month at rom 
temperature (70—100°F.) and for 2 months in 
cold storage at 52°F. (Naik, 262). Grapefruits 
(Marsh Seedless) can be stored for 13 weeks at 
45—48°F.; at lower temperatures (32—39'f) 
they suffer from chill spot injury or pitting 
Lemons keep in excellent condition for 9 weeks 
at 36—39°F. (Bajwa & Kirpal Singh, Punjab 
Fruit J., 1945, 9,117). In general, limes are more 
difficult to handle than lemons as they are les 
resistant to cold and more subject to waslaét 
through shrivelling which results in a loss 0 
12—14% by weight. Under tropical cont 
the loss in weight per day is 15-20%. E | 
pre-requisites to successful storage of limes Sd 
speedy handling, protection by suitable E \ 
and rapid cooling to 45°F. (Wardlaw, | 
1939, 144, 179). 
Packing:—Handling of 
care at all stages from 
Picked and graded fruits 
in baskets and packed wi 
to the skin or contents. + 
porting fruits loose in lorries (o) 
orchard to the market or assemblin 


(Q 
uces the 
f Valea tt 


MA ga me —- th aa Ga A, ee OH N A A o o 


va 


Es 


before grading and E 
reduce wastage. Under Indian 
cularly during the dry perio Toes of 
practice may lead to rap? 
reduction of fruit weight a? 
ling of the skin. For this 

fruits soon after harves 


` states (Rep. Marketing 


in some countries to treat 
heds with borax or other 

tro] mould growth and stem end 
opeor reen fruits are exposed to 


Sometimes Ë gas to impart a yellow or 
a 


j colour. A 


ractice 
acking § 


loosen -scale insects and 
i ter i the fruits are 
; dirt, after which t 

E with water sprays, brushed and 
“culling of bruised or otherwise un- 
oa fruits follows and sound fruits are 
desine machinery into different sizes. The 
iei E wrapped in tissue paper, waxed 


-uits are : 
graded Mgeiiaphane before packing. None of 
aper 0 in vogue in India. The harvested 


‘hose is : 
Pes pe raded in a few places and since 1937, 


rade specifications have been prescribed for 
a and musambi oranges and a number of 
grading stations have been opened ia various 
citrus fruits, 98). A 
simple grading plank has been devised by the 
Department of Agriculture, Madras, for sorting 
sathgudi oranges and limes to four different sizes, 
and with suitable modifications this device can 
be used for grading loose-skinned and vadlapudi 
oranges. 
Citrus fruits are packed in containers which 
vary in size, shape, and the material of which 
they are made. In most parts of the country, 
baskets made of bamboo strips, palmyra leaves or 
mulberry sticks are used as containers. The 
baskets ma 
Baus. and large sized 
Shy oxes and crates are used in a few places. 
y bags and sacks have been sometimes used. 


aw, grass, green leaves and old 
e used for lining the container and 
Bucket ch ee als between layers of: fruit. 
ee thon a bottomed baskets occu- 

and lorrieg and an need be in railway wagons 
hatever pa Cannot be stacked with stability. 
Shoulg s c method of packing, the fruits 
itinkage hy nese as to allow for the slight 
Bie The S ably takes place during 
it ge on the liq B usually so made as to form 
me nich disappears by the time 

Tr affecteq, imation, the tightness remain- 
ee = Citrus fru; 
aen aes are transported by 
refri aterways as ordinary cargo 
S fung > ation in India. Under such 
a amage and weight reduction 
S often result, Cold storage, 
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wash with dilute caustic ’ 


or well-ventilated non-refrigerated holds with 
free air circulation maintained by funnel venti- 
lators and fans, are provided in trains and 
steamers in many countries. Pre-cooling plants 
are installed at the shipping ends to cool the 
fruit rapidly to the temperature of transport. 
These facilities are neither available ia India nor 
have they been demanded by Indian producers. 

Inter-State Trade: —There is considerable inter- 
State trade in sweet oranges and limes. Madras 
imports large quantities of Nagpur oranges from 
Central Provinces, and Coorg oranges from 
Coorg; Madras exports limes to Calcutta and 
Bombay. Calcutta imports annually 87,000 md. 
of limes, and Bombay 3,420 md. Khasi oranges 
are exported from Assam to markets in Bengal. 
The total annual exports from Assam are esti- 
mated at 308,550 md., Chhatak being the princi- 
pal exporting centre. Smaller quantities are 
exported to U.P. and Bihar from Amingaon and 
Gauhati. About 1,000 md. of Nagpur and 
Darjeeling oranges are imported into Assam from 
Calcutta. 

Large quantities of Nagpur oranges are sent 
to markets all over India from Nagpur by rail 
(Table 3). 

Bombay exports about 35,200 md. of oranges 
(musambi and santara) mainly to Indore, Cal- 
cutta, and Ajmer and to a smaller extent, to 
Ujjain, Baroda, Janeli, Gwalior, Agra, and 
Hyderabad. The imports into the State consist 
mainly of about 90,000 md. of santara from 


TABLE 3—EXPORT OF NAGPUR ORANGES* 


Importing Station Qiy. (md.) 
Calcutta . 221,250 `- 
Delhi 92,250 
Madras 63,750 
Bombay . 36,750 

253,500 


Other stations . 
* Rop. Marketing Citrus Fruits, 1948, 134. 


ee 


TABLE 4—IMPORTS INTO W. BENGAL* 


i i ty. (md. 
Exporting Station i HS yv. ( i= 
Oranges Limes 

i 221,250 

tral Provinces 221, 
ee 158,061 
ae 114,159 ae 
a 87,300 
Madras fe 
U. P. 


* Roo. Marketing Citrus Fruits, 1943, 138. 
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TABLE 5 AVERAGE WHOLESALE PRICE PER 100 ORANGES IN DIFFERENT MARKETS 


IN INDI, (1949). 


CALCUTTA MADEAS = BomBay NACOR 
3 Napa — Darjecing C Sathgudi  Sathgudi Khandesh ae Kany, 
(Santara) (Santara) Big Medium 

Rs. A. 5, A. Rs. A. Rs. A. Rs. A. Rs. a : 
January 3 15 y 11 14 3 9 10 l ‘ a A 
February 3 5 7 12 24 8 17 4 3 ll l 1 ' 3 
March 6 es 13 4 16 0 8 0 3 15 1 i , f 
April 10 8 — — 17 13 ll 3 8 1 2 12 : ‘ 
May 14 8 — — 21 0 12 0 11 5 5 13 m 

June 13 15 -— — 14 0 7 4 15 0 inä E> 4 
July 13 y — = 9o 28 7 7 11 1 — Ẹ 
August 25 0 = = 13 8 8 0 = > . 2 
September 6 12 — = 15 10 9 14 = a e _ 
‘October 8 4 — — 9 0 5 12 — = 2A em a 
November 8 ll — — 9 4 5 0 — = sa N AT 
December 5 11 = = mo m 1 0 oe — 


* Agric. Situation, 1948-49, 8; 1949-50, 4. 


ee - Hyderabad (50,000 md.), Central Provinces (37,000 
= md.) and Mysore (3,000 md.). 
t nog Coorg oranges are mainly exported from Coorg 
} to places in Madras and Mysore. Coorg does nov 
import citrus fruits from outside. 
_ The principal market for Darjeeling oranges 
Calcutta. About 2,500 md. are exported to 
Bihar. Large quantities of santara oranges and 
imes are imported into West Bengal from various 
of India (Table 4). 
ce.—Orchard prices of citrus fruits are 
d either on acreage basis or on the basis of 
ht or count of fruit picked. Wholesale prices 


t markets during different parts of the 
ccording to demand and supply. Prices 


s and supplies increase, and show an up- 
dency towards the end of the season 
pplies dwindle (Table 5). 
i CITRUS PRODUCTS 
esteemed primarily as articles 
vide a large number of 
cluding essential and fixed 
Fruits which are not 


vitamin C and in mineral salts and possess dis- 
tinctive flavours. The composition of the more 
common fruits and juices are given in Tables 6, 
7 and 8. i 
Citrus fruits contain citric and malic acids and 
their salts, sucrose, reducing sugars, fatty and 
essential oils, glycosides, pectins, anthocr 
g-carotene and vitamin C. Spectrograph 
examination shows ring 
magnesium, iron, potassium, phosphorus, 


SS a 


ults* 
TABLE 6—COMPOSITION OF CITRUS a 
Peel Juice Maré % 
9°, c.c. % a 
—34 a 
O. aurantifolia 20—30 45—48 21 
Lime 93-31 get 
O. aurantium 27—46 27— 37 
Bitter ora go 13-38 g- 
C. limon 13—24 23-—95 i 
Lemon 25—31 gA 
0. maxima 23—24 175 E 
Pummelo 18—36 
C. paradisi 25—-39 32—48 
Grapefruit $ 13 
C. reticulata 35 50% 
Mandarin iE 18—21 
C. sinensis 13—49 25—2 
Sweet orange aii 
pou on O 
h = 


* Winton & Winton, II, 


the presence of calcium, | 
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= CITRUS 
PE TABLE 1— COMPOSITION OF CITRUS FRUITS* 
% by weight 
pa ama 
: X Carotene Vit. B, Vit. C 
“ture Protein Carbohy- Fat Crude Mineral 5 i 7 
Mois drates (ether extr.) fibre matter Ca P Fosh I. U/l0oe)) roe 1008, 
Pa 34-6 1:5 10:9 1-0 1-3 0:7 0:09 0-02 0:3 26 63 
, gurani jui 
6. Lime 85-0 1:0 lll 0:9 1-7 0:3 0-07 0:01 23 trace oo Oe 
ġ. limon > jaio 
emon 88-0 0.6 10°2) 071 0°6 05 0:03 0:03 <0-1 200 Beye 
mazima = f 
pa 
Ase 
O. Ie apettuit 
(Marsh 88-5 1:0 10-0 0-1 0-4 0:03 0:03 02 
2 40 St 
a 92-0 0-7 ToL a0 0:2 0:02 0:02 0-2 40 31 
eas 87:8 0.9 10:6 0:3 0-4 0:05 0:02 0-1 350 40 68 
Mandarin 
0. sinensis i 
asn- 
Pee Neal) 89:8 0:7 9:1 0-1 0:3 0:02 0-02 0-2 
B Tatta) 90:8 0'6 8-2 0-1 03 0:02 0:02 0-2 : é 


*Hlth Bull., No. 23, 1941, 38, 39, 40. 


EEE 
TABLE 8—COMPOSITION OF CITRUS JUICES 


Yield Total Total acids 
solids (as citric Citric Total Reducing Vit. C 
acid) acid sugars sugars Sucrose mg./100g. 
% % % % % % % 
Caurantifolia' 53 z 6-6-7-0 6-3-6-6 2 Z 7 30 
Lime (100 c.c.) 
Culimettioides? 
Sweet lime 50-60 s 0°01 6:3 63 oo 
ganon 
emon 40-64 ae 6: 56-7'84 ee 0:26-4-i3 T a 7 
Omazimat 
Ummelo 
(Californi 
ifornia) À 39:8 11°20-13° 20 2:31-2:70 8:00-9:50 ae 5°00 an 
Oparadieis 
Tapefruit 
hilippines) 9 x 9. me 
a 32-48 8-24-1096 ret 0:38-1:76 2-922—-3:57 .. 2:11-5:19 S 
Teliculatas 
amala 
3 48 10-1 0°63 be 7:3 3°5 3-8 43 
Oinensis 
atavian 
Pate] 46 10:2 0°85 as TI Rl 46 t 
ol & Kal Š ; A 
Chema & Dane: Dep. Industr. Bombay, No. 11, 1938, 1; Seshadri, Proc. Indian Acad. Sci., 1043, 18 A, 201; 


sei Bull. Dep. Agric. Bombay, No. 158, 1929, 12; ‘Winton & Winton, I, 715; ‘Patnayak et al, 
Acad. Soi, 1942, 16 A, 10.” e 


“ODper, ; a a a O 
Umini El manganese, boron, cadmium, 29, 2614). During the ripening of the fruits the 
a Copper th fad. The pulp usually contains concentration of acids diminishes and that of 
the the seeq c an the albedo or the seed, sugars increases. Asparagine ad Se 
Seg Pulp, The rently Carries more zinc than present in the raw fruits of some speciesd 
of T to R Peet content of citrus fruits appear during ripening (Winton & bees 3 
the a tree Oe “pon the care and treatment 708). During the storage a e 

 SUgar or a greater extent than does juices, there is a diminution a vitamin C, and a 


content (Chem. Abstr., 1935, of sugars, acids, carotenoids an 
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CITRUS 
bitter taste develops due probably to glycoside 
formation by enzyme action. Bitter principles do 
not develop in juices heated to inactivate enzymes, 
-and the stability of the constituents and the fresh 
fruit characteristics—aroma, bouquet and flavour, 
ean be ensured through appropriate preservative 
treatment. 
Citrus fruits may be sliced and dehydrated by 
treatment with acetone. The dehydrated mate- 
; rial, reduced to a fine powder at low temperature 
a and humidity, is used for cooking and baking, and 
hogs for making beverages (Chem. Abstr., 1945, 39, 
4167). The fruits can also be frozen and stored 
for future use. 

Juices: Citrus juices are important articles of 
A a diet. The sugars, acids and essential oils present 
vis in them determine their quality. Mucilage, 
hesperidin, and bitter substances are usually 
present in small quantities. The volatile consti- 
tuents of the turbid yellow juice of sweet orange 
include: ethyl, isoamyl and phenylethy] alcohols, 
acetone, acetaldehyde, formic acid and esters of 
formic, acetic and caprylic acids. Geraniol and 
terpineol also appear to be present (Winton & 
Winton, II, 698). Commercial preservatives 
employed for canning sweet orange juice are 
sulphur dioxide (350 p.p.m.) and benzoic acid 
(600 p.p.m.) (B.P.C., 1023). 

The expressed juice of lime (C. aurantifolia) 
contains besides citric acid, a water-soluble 
nitrogenous substance (C,H,O,N;) and sphero- 
lites corresponding to methylpiperidylacetic 
betaine (Winton & Winton, II, 712). It is anti- 
scorbutic and yields during the process of 
concentration, a volatile oil containing citral, 
limonene, linalool, linalyl acetate, terpineol and 
cymene. It is employed in the flavouring and 
perfumery trades (Thorpe, VIII, 659). 

The juice of lemon (C. limon) is a slightly 
turbid liquid witn a sharp acid taste and the 
odour of fresh lemons. It is the most acid of the 
_ citrus juices. It does not contain any plastid 
igments (Tressler, Joslyn & Marsh, 235). It is 
h in vitamin C; it deteriorates readily but can 
preserved by the addition of 10% (by volume) 
alcohol. It contains 7—9% acid calculated as 


on & Wiaton, II, 709). It is used in the pre- 
Ba. treatment of scurvy. The juice is 
o possess bactericidal action 
7, 41, 785). E 
uices can be preserved not onl 
entrates, but also in solid F x 
The juices are first freed from suspend- 
Centrituging, and heated for 5 min. 


at 200°F. to inactivate the enzyme aea 
es. T 


then concentrated in vacuo, c 
the mixture spray-dried (Ch 
2357). 

For many years the main sou 
citric acid has been citrus fruits on: 
bergamots and limes. Since Ra lly lemong 
industrial fermentation processes evelopment af 
quantity is now manufactured by fie Mereasin 
Calcium citrate is produced from lin Methods 

Om. 
it 


rce 
of Commer 


mercial scale at Utran in East ac 
(Patel & Kale, Bull. be i aah dist 
No. 11, 1938). Be” 
Peels. —Citrus peels constitute 
source of essential oils and pectins 
ue spongy portion of the peel i 
is rich in pectins, and the oute ; Ho 
the flavedo, has in its unde eee a 
number of balloon-shaped cells contained au 
tial oils. The peel consists mainly of collar 
and other polysaccharides. Citrus peels p 
used for pectin manufacture. On dry basis ik | 
yields of calcium pectate from different pees f 
were: pummelo, 33-33; lemon, 26:20; Malta 
34-66; mandarin, 32-25; and musambi, 30-28%, 
(Trehan & Bashir Ahmad, J. sci. mdustr. Res, 
1947, 6B, 16). Polymetaphosphates and puy: 
phosphates are effective in extracting enzymically 
de-esterified pectinic acids from citrus peels | 
(Chem. Abstr., 1948, 42, 6469). l 
Hydrated carbon prepared from orange peel by J 
treatment with 70% sulphuric acid at 150° is 
equal in adsorptive properties to that from filte 
paper, which ranks high among adsorbing) 
carbons (Chem. Abstr., 1948, 42, 6517). A | 
Bitter orange peel contains hesperidin, e 
peridin, aurantiamarin, a crystalline acid, an ei | 
amorphous resinous body. The bitter princip E | 
mostly concentrated in the spongy portio s pen | 
the juice of C. limon a glycoside, Ci nol a hes | 
obtained, which appears to be a mae 
peridin, eriodictyol glycoside an d 
Hesperidin chalcone is said to a “a 
against capillary fragility (U.S.D., 50 e in 
The glycosides are ¢ 
peel, veins and walls of the locui 
is present in most of the species, 
been isolated from 
(Winton & Winton, H, 10). 
Proc. Indian Acad. Sci., 194 16A. e 
of pummelo contain naringin, © 
amounts of isolimonin; tang 
tin have been obtained fro 
& Veeraraghaviah, Proc. Inge 
ILA, 505; Mookerjee, J. Indian 


a valuable 
The inner | 
the albedg 


ion, Haridwar 
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on . 7 l 
Winton, II, 702; Murti et al., 
Palace) 1948, 238, 10) 
ae c reticulata and C. sinensis 
gee. colub a carotenoid, 
n vat ipuranol) and phytosterols. Palmi- 
josterol ic, linolic and linolenic acids are 
E ae waxy constituent gives a crys- 
also PE ee Gd on hydrolysis, which is pro- 
tical with violaxanthine (Winton & 
‘pably en 697). Grapefruit peel contains 

; which stimulate milk production in dairy 
factor 


str, 1949, 43, 785). 
cous (Ch A a number of important 


le pigment, 


mprise 
Ose “ails ees sively employed in the 
o and perfumery trades. These are the 
i citron or cedrat, grapefruit, lemon, 
Ie and mandarin oils obtained from the peels. 
nal oils—Portugal aad Bigarade, from the 
fowers of sweet and bitter oranges, and the 


various petitgrain oils obtained from the leaves 
and twigs. The compositions of the various oils 
are given in Tables 9, 10 & 1. 

Lime Oil is obtained from the fresh rind of the 
fruits of C. aurantifolia both by expression and 
distillation, and is mainly produced in West 
Indies. Its production on a commercial scale has 
been undertaken at Utran in East Khandesh dis- 
trict, Bombay. The average yield of oil in Utran 
is about 6:5 lb. per ton of fruits (Patel & Kale, 
loc. cit.). The distilled oil is largely a by-product 
of the lime juice industry and is an inferior oil 
of strong terpene odour, at one time extensively 
ae me soap and disinfectant industries. It 

w A used as a flavouring agent. 
alia hee 8 obtained principally from the 
orange ig aac orange. The oil from the bitter 
sweet ota erent from that obtained from the 

; nge, but is not always clearly distin- 


guished j À 
bression 4 commerce. It is obtained by hand ex- 


Frenc au sâlabria and Sicily. It is produced in 
Yellow opie by ecuelling. It is an orange 
most useful i aeh characteristic odour and is 
with de oe e terpeneless form. It is miscible 
and dissolves te" alcohol and carbon disulphide, 
cone an equal volume of glacial acetic 
; 0. ins d-limonene to the extent of at 
peal citronella] =S the other constituents are: 
fr acid, a and the methyl ester of anthrani- 
fn ve tne of the most difficult oils to 
aise to Shake ¢ od suggested for its preserva- 
filter Water ans oil with 1/8 of its volume of 
iy, {idly E d an the essential oil to separate, 
aso Co z 1x the filtered oil (1 vol.) with 

Ya it 1s said to be preserved 
© of its vol. of olive oil (U.S.D., 


800). The purity of the oil is assessed by its 
optical rotation and odour. Oil of orange is used 
in the manufacture of perfumes, soaps and 
flavouring extracts, and as a drug. In the form 
of Elixir Aromaticum, it is used as a flavouring 
agent for mixtures (B.P.C., 686). 

Mandarin oil is an orange coloured liquid 
obtained by expression or otherwise from the 
peels of C. reticulata. The characteristic tange- 
rine odour is due to methyl methyl anthranilate, 
It is used in flavouring, and in the preparation of 
eau-de-cologne. Very small proportions greatly 
improve orange squash flavour. Both methyl 
anthranilate and methyl methyl anthranilate, 
occurring naturally in many oils, are used wher- 
ever an orange-type odour is desired. 

Lemon Oil is obtained from the fresh peel of 
the fruits of C. limon with or without the separa- 
tion of the pulp and peel. It is obtained by hand 
expression or mechanical processing. Distilla- 
tion methods are also used, but the product thus 
obtained has less of the characteristic odour of the 
fruit. Fresh lemon oil is a pale yellow to deep 
yellow or greenish yellow liquid, soluble in 3 vol. 
of alcohol, and in all proportions, in dehydrated 
alcohol, carbon disulphide and glacial acetic acid. 
The oil consists mainly of terpenes. The odorous 
constituent is citral (4—5%), but the taste and 
odour of the oil are modified by the presence of 
other constituents, notably small quantities of 
other aldehydes and some esters. Lemon oil is 
mainly employed as a favouring agent. The oil 
is useful in the verbena type of perfumes and 
toilet waters, and in similar soap perfumes where 
it needs thorough fixation as it resinifies in a 
short time (B.P.C., 715; Finnemore, 421; Perfum. 
essent. Oil Rec., Yearb., 1948, 22). India im- 
ported 1,937 gals. (Rs. 1,01,301) of lemon oil in 
1939-40 and 522 gals. (Rs. 92,824) in 1943-44. 

The terpeneless and sesquiterpeneless oils are 
prepared from lemon oil by fractional distillation 
in such a manner that constituents of low per- 
fume value are removed leaving the oil stronger 
in its characteristic perfume. Their increased 
solubility and accentuated characteristic aroma 
give them an advantage over the natural oil. 
The constants for these oils cae within: here 

i imits: terpeneless oils—sp. gr., 0-690— 
Ree oi. —4° to Po": and citral, 40—50%. Ses- 
quiterpeneless oils—sp. St. 0-895 — 2 cae 
io —4°; and citral, 55—65% (Finaemore, 429). 
Lemon oil is subject to adulteration by fixed oils 
and alcohol and sometimes by purified turpentine 
oil. The most insidious adulterant ìs the terpene 
fraction obtained in the manufacture of 
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CITRUS 
TABLE 9—COMPOSITION AND CHARACTERISTICS OF OILS FROM CITRUS p 


Constituents Sp. gr. [ec] s 


C.aurantifolia d-limonene, 61-8; d-cc-pinene, 0-6; Qi 8533—0°8547 + Fo 54° to 1-4710 to a 
Lime terpinene, 4:7; linalool, 3 7; +45+99 ates 9 
(Bombay) 1? hendecanal, 3-2; terpineol, 2-7; Mt 
linalyl acetate, 6-8; and 
cadinene, 1°5%- 


C.aurantium Differs very slightly from the oil 0°8629—0°8658 +84: 7° to 1°4737_1.4749 


Bitter orange * of the sweet orange at 15°5° +88: 2° at 25° 
Bergamot orange 4 Jinalyl acetate, 40% ; limonene, 0:881—0° 886 +8° to +22° 1-4640—1- 4675 6 
pinene, l-linalool, terpineol, 7 
nerol, dihydrocumic alcohol, 
bornylene, bisabolene, bergap- 
tene and camphene. 
C.limettioides Pinene, limonene, linalool, linalyl 0:872 4+.58° 
Sweet lime* acetate, and probably dipentene 
(hand pressed) and citral. 
C.limon d-limonene, 64:3; d-cc-pinene, 0:854 — 0:862 +54° to 1:4745—1' 4760 Niecy) : 
Lemon?,‘ 0°78 ; camphone, 0:43; +66° 
terpinene, 1°8 ; linalool, 3°8 ; 
hendecanal, 5:2; terpineol, 3-9; 
linalyl acetate, 3°8 ; and cadi- 
nene, 1. 2%. 
l 
A C.maxima d-limonene, 90-92; -pinene, 0°845,0°860 +72°5°, 1:4750,1°4785 35 C 
Pummelo* 0-5-1-5 ; linalool, 1-2; geraniol, +78 5° 
U.S.A. (distilled) 1-2%; traces of geranyl acetate, 
linaly] acetate and citronellal. 0 
C.medica limonene, dipentene. citral, a cry- 0:851 — 0:854 -+77° to c. 1:4750 
Citron 4 stalline substance, m.p., 145°. +82° 
C 
C.paradisi limonene, 90 ; oxygenated volatile 0:856 +938° 28’ 1:4758 
Grapefruit ë constituents and sesquiterpenes, at 20° at 20° at 20 
P quiterp 
2-3 ; waxy material, 7-8%; octyl o 


and decyl aldehydes, geraniol, 
octyl alcohol, cadinene, small 
quantities of citral, methyl an- 
thranilate octylic decylic acids. 


C.reticulata d-limonene, 91% with smaller 0:8476 at 15° +78° 45’ van ! 
Mandarin quantities of terpene, carene, t 
Nagpur © linalool, methyl anthranilate. 
0 z 5 3 
i Coorg’ d-limonene, 93°58; methyl an- 0:8494 at 18° -+114°—at 1476 at 
(distilled) thranilate, 0°17; linaloo), 1:01% 23° \ 
Coorg? d-limonene, 94:06; methyl 0:8553 at 18° 114-3° at 23° 1:473 at 18 
(cold pressed) anthranilate, 0°12; linalool, : 
0°18; nonyl caprvlate, 2°04; ; 
and crystalline wax, 0°21%. i 
i l i _—]:4145 
C.sinensis d-limonene, 90 ; decylic aldehyde, 0:848--0.853 +94° to ee 
Sweet orange! linalool, d-l-torpineol, nonyl +99° l 
(expressed) alcohol, methyl anthranilate, } 
traces of caprylic acid esters. Scho, i! i 
t f i 
Tin hi, T AA ; J. Indian Inat 934. mie p 
WH, , 82, ;? Perfum. essent. oil Rec., 1949, 40, 333; ° Rao, et al, 4 Gham 1940 l 


1925, 8A, 178 ; ‘Parry, 418, 426, 439, 442, 450, 451. & ;ndustre Eng”I" cyan Jn 
6Malaviya & Dutt, Proc. nat. $ Acad, Soi., j 1939, pae E anes Tal Indian Soap 
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TABLE 10—COMPOSITION OF NEROLI OILS 


Constituents 


Linalyl acetate, neryl acetate, 
linalool, nerol, farnesol, methy] 
anthranilate, pinene, camph- 
ene, limonene, decaldehyde, 
indole, B-phenylethyl alcohol, 
terpineol, jasmone, nerolidol, 
esters of acetic, bonzoic and 
phenylacetic acids. 


Terpenes (pinene, campheno, 
dipenteno ,etc.), 35;l-linalool, 30 ; 
l-linalool acetate, 7;d-terpineol, 2 

geraniol and nerol, 4; geranyl 
and neryl acetates, 4; d—-nerolidol, 
6; methyl anthranilate, 0:6%; 
indole, free acids and phenols, 
and phenyl ethyl alcohol. 


1-4675- 30—70 


Thorpe, VIII, 659;  *Parry, I, 431; 


Chem. Abstr., 1934, 28, 4177. 


TABLE 11—COMPOSITION AND CHARACTERISTICS OF PETITGRAIN OILS 


Alde- 
Yield Constituents Sp. gr. [x]p mp Acid Ester  hydes 
% val: val. %G 
0. aurantifolia 
Lime (West Indies)! 0°877-0°878 + 37°to-+38° 3-5 22-25 43 
C. aurantium up to 0*4 Linalool,. nerol, geraniol, terpineol, 0*888-0:897 -1°to -8° 1-460 50-70% 
Bittor orange and their acetic esters, methyl anth- 1-470 
(Franco)? ranilate, camphene, pinene, limonene 
, and furfural. 
C. maxima 
Pummelo? Linalyl acotate, 44°18; linalool, 42-34; 
l-B-pinene, 6'6 and d-c-—pinene, 
2 6% 
C. paradisi 2 
Grape fruit 
(Philippines)? l:7 Dipontene, linalool, 15; and citral, 0:870 at +22-9°  L-4644 .. 10 
C. sinensis 1% 30°/30° at 30° at 30° 
Sweet oran ` 5 
t orange 0-1 0:8962 + 11.2° 1-4911 ~- Qt 15°$ 
(Brazil) at 25° at 25° at 25° 


l Parr ry q 
Y: T, 440, 450; 2 Thorpe, VIII, 660; Perfum. essent. Oil. Rec., 1949, 40, 333; t Chem. Abstr., 1949, 43. 4814. 


terpene] 3 
Orange (USD. concentrated oils of lemon and 


, 630; Parry, I, 419 
ergam, eye ts y, , ). 
*tgamot on obtained from the fresh peels of 


il is ange by expression. The commercial 
odour eenish br 


TAS GA Town in colour with a pleasant 
Manufacture 1S used to a large extent in the 
He R ik ae eau de cologne and lavender 
Y mi ae used for scenting toilet soaps and 
met P 3 ae (Perfum. essent. Oil Rec., 
Dhl germicige ts 201). The oil has a 
tigre! S eel value comparable to that of 
mai tishna aly effective in destroying 
103g gal adhwar, loc. cit.). India im- 

-40 and 11 S. (Rs. 62,695) of bergamot oil in 


gals. (Rs. 2,509) in 1943-44. 


Citron Oil, also known as Oil of Cedrat, is 
obtained from the fresh rind of C. medica and is 
employed in perfumery. The main constituents 
are limonene, citral (5—6%), and citraptene 
identical with limettin found in the oil of lemon. 
Citron oil of commerce is frequently a mixture 
of oil of lemon, oil of orange and oil of bergamot 
(Finnemore, 455). > 

Grapefruit Oil 
with a sweet pleas 


is an amber coloured liquid 
ant odour intermediate pre 
rang mon. The oil deposits a yellowis 
ee m precipitate on standing and 
chilling which disappears on heating. abe oil is 
largely employed in flavouring and periumery 
(Krishna & Badhwar, loc. cit.). 
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$h Nerot Om.—Steam distillation of the fresh 
fa’ flowers of the bitter orange, known as the Oil 
j! i of Neroli Bigarade, is more highly esteemed than 
aA the Oil of Neroli Portugal, obtained from the 
ps. flowers of the sweet orange. The former is a 
E ~ yellowish liquid with a slight blue fluorescence 
5 darkening to red brown on exposure to air with 
ety the intense and delightfully sweet odour of 
orange flowers. The oil is widely used in 
perfumery. The aqueous portion of the dis- 
tillate obtained after the separation of the 
wD oil is the ORANGE FLOWER WATER of com- 
merce, which has a wide application in the 
toilet and perfumery industry and in pharmacy. 
It is a clear or only faintly opalescent colourless 
liquid turning green on standing due to the action 
of an aerobic bacillus producing a green, mon- 
; fluorescent coloration. Zine retards the colour 
F formation. It contains c. 0:3% essential oil 
differing in composition from that of the separat- 
ed oil and rich in the water-soluble constituents, 
phenyl acetic acid and methyl anthranilate. It 
retains its aroma for quite a long time when 
stored in a dark cool place. For pharmaceutical 
purposes, the oil should be free from empyreuma, 
mustiness and fungoid growth (Finnemore, 443; 
U.S.D., 795). 

The products obtained in South of France 
from the flowers of bitter orange by volatile 
solvent extraction or by hot enfleurage, are dark 
in colour and contain high concentrations of 
methyl anthranilate and indole. These pro- 
ducts differ from neroli oil in their composi- 
tion notably in the proportions of methyl anthra- 
nilate and phenylethyl derivatives, and the 
absence of terpenes, which are formed at the 
expense of more valuable constituents during 
distillation. Although more expensive than 
__nheroli, they are finer and more true to the over- 
_. powering sweetness of the natural blossoms and 
are invaluable in high class floral compositions 
(Perfum. essent. Oil Rec., Yearb., 1948, 27). 

i PETITGRAIN O1L.—The leaves and tender twigs 
of citrus plants especially of C. aurantium yield 
essential oil known in commerce as petitgrain 
(Table 11). The best petitgrain oil is distilled 
he South of France, and is so called as it was 
ally obtained by distillation of small imma- 
Tuits. The twigs and leaves of lemon, lime 
indarin trees also yield similar oils. 
oil has a fresh, sweet, sometimes 
our and is invaluable in eau-de-cologne 
f fancy types. Terpeneless oils have 

ured (Perfum. essent. Oil Rec. 
28). Oil of petitgrain is used as a 


y 

j 
7 
am 


perfume for skin creams, and 
it is blended with lan SSA this 
coumarin (Krishna & Bude iono 
It is used also for perfuming dR 
grain oil is subject to be Soaps, al 
Ethyl tartarate, oleic acid and ter ea eratio" 
among the more common adulteran. acetate a 
448). The yield of oil is higher fro, Citem 
fresh leaves. Prolonged distillation 
yield (Chem. Abstr., 1548, 42, 6060) reduces the 
The leaves of C. sinensis contain l 
and the glycoside, hesperidin (Wehr Ydin, 
From the leaves of C. aurantifolia En T ea 
isopimpinellin, bergapteri and citropten nents 
isolated and from the bark, xanthyletin ie been 
gir, J. Indian chem. Soc., 1947, 24, 421: Nie mee 
ibid, 1946, 23, 41). ee 
Seeds:—The seeds form 1—7 
fruits and constitute an important bv- 
the citrus canning inductees They Reyer 
ing amounts of fixed oil and protein (Table i) 
They also contain limonin and sometimes 
neolimonin (Wehmer, I, 626, 631; Mookerjee, J, 
Indian chem. Soc., 1940, 17, 593). The oils 
expressed or extracted from the seeds have 
a bitter and unpleasant taste and find use 
in soap manufacture. Sulphonated oils have 
been prepared and used in the dyeing of 
cotton goods. Oil-free meals, rich in proteins, 
can be used as feed for livestock; owing to the 
bitter taste, however, it is necessary to mix them 
with other materials (Jamieson, 232). The fatty 
oil obtained from the dried seeds of grapeftulls, 
oranges and liznes contain mixed fatty acids which 
are more or less similar in composition (Gat 
23—25; stearic, 5—10; linoleic, 40; and olen 
20—25%) (Biol. Abstr., 1949, 23, 729). Itis Tr 
ed that in Florida alone about 5,000 tons of a 3 
seeds are obtained annually from the pulpa 
The seed hulls are used as a fertilizer on it 
Plastics, resins and medicinals are prod (9) 
the oil (Hutchman, Chemurgic Dig., ? 
4). 


7% of the weight of 


the citrus canning industry, a ; 
of seeds, is distilled for the produe ial vanti 
Oil, which is now available in substa f 
ties. The oil cannot replace the erpai re? 
oils of commerce, but forms a low-c™ ties 
d-limonene which has solvent _ sin. 
which finds use in the synthetic a Drug op, 
coatings, and allied fields (Ot ee oy pec» ! 

1949, 155 (21), 49; Perfum. essent: 


40, 205). 


n, Haridwar 
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Moisture 
aurantifolia” Seed 10°54 
l Timo Cako 15-08 
ntium 
: otter orange Seed - 
Dry pasis) 
aradisi”, Seed 11:86 
} Grapefruit 
Cake 3°43 
C. reticulata* Soed 60°62 
Mandarin 
q. sinensis* 
Sweet orange 
(Dry basis) Seed 


TABLE 12—COMPOSITION OF SEEDS AND SEED CAKES 


CIVET 
Protein Fat Carbohydrates Fibre Ash 
21-37 39°87 11°90 14-10 2-22 
30°50 14:20 17°00 20°05 3°17 
17°18 42°73 2°73 
15:94 30:3 9-14 2-48 
21:60 13°95 oo 6°50 4-04 
12°31 1-05 0:84 
15-31 39°56 me oe 3°47 


1winton & Winton, II, 692, 702, 712; *Holte & Loesecke, J. industr. engng Chem., 1940, 32, 1244, 


Citrus wastes after extraction with alcohol are 
fractionally extracted first with an organic sol- 
vent for the ballast material and then with a 
solvent for citrin (Chem. Abstr., 1943, 37, 5199). 

Hesperidin is recovered from orange pulp by 
aqueous extraction of the material after grinding 
with lime and adjusting the pH. to 11. The 
extract is acidified with hydrochloric acid and 
concentrated when hesperidin crystallises out 
(Chem. Abstr., 1948, 42, 6022). Hesperidin, narin- 
ae neohesperidin and citronin are recovered 
lime ers peel pulps by treatment first with 
et Sodium hydroxide whereby the flava- 
rome ides are converted into soluble com- 
“Aon (Ch Subsequent extraction and crystalli- 

atthe em. Abstr., 1947, 41, 5999). 
ers, the marie open of stock feeds and fertiliz- 
nd pectase cdd pours pulp is suitably adjusted 
Tals, The fee re to hydrolyse pectinous mate- 
dtieg (Chem Ao mg product is dewatered and 

plastia ae str., 1935, 29, 2256). 
tom eN a Weberite, has been prepared 

4, 38, 809 S peel and pulp (Chem. Abstr., 

Waste 


e 
food east, ss finds use in the production of 


Pellet 


Cie, em. Abstr., 1948, 42, 3869). 
e Allium 
F 
33. n. Br, Thd., Gams 
CR vora; I, 330; DEP. VI(4), 


he 
od , 
°rous secretion obtained from 


zed Reeds (Ges alcohol, ascorbic acid, aad - 


civet cats or civets [order, Carnivora; family. 
Viverridae; sub-family, Viverrinae; (Hinpi— 
Khatas; Brnc.—Pudo-ganda; Mar—Fowadiman- 


jar; TeL.—Veeragu; Kan.—Punugu bekku)] distin- ` 


guishable externally from the common cats 
(family, Felidae) by their five-toed hind feet, 
longer muzzles and shorter limbs, and by the 
presence of highly specialised scent glands in 
the region of the external generative organs. 
They are mostly nocturnal in habit and omnivo- 
rous in diet. They feed on fowls, eggs, snakes, 
frogs, insects, fruits and roots, and live in woods 
under bushes, in thick grass or in burrows pro- 
bably dug by other animals. Usually there are 
three to four young ones in a litter. 

Civet cats are valued for the secretion of the 
scent glands, which is sold in the market as civet. 
The typical civet cats are found all over south- 
east Asia, Africa, Madagascar, and southern 
Europe. Three genera occur in India, viz 


Fig. 82.— Large Indian civet 
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Viverra, Moschothera and Viverricula, the more 
important species being Vincrra zibetha Linn. 
or the Large Indian Civet fourd in north Bengal, 
Nepal, Sikkim, Bhutan, and Assam; Moschothera 
civettina Blyth or the Malabar Civet found in 
Travancore and Cochin, and occasionally in the 
elevated forest tracts of Wynaad and Coorg; and 
Viverricula Indica Geoffroy, a relatively small 
animal with scent glands not well developed, 
widely distributed throughout India and abundant 
in Dharwar and Coorg (Hora, 95). Table I gives 
the distinguishing characters of the three genera. 

In addition to the sub-family Viverrinae, the 
members of which are terrestrial, there are other 
arboreal sub-families which also possess well 
developed scent glands. These include: Para- 
doxurinae, comprising the palm civets with scent- 
glands in both the sexes represented by an area 
of naked skin bordered by tumid lips; Hemiga- 
linae, in which the scent glands are comparatively 
small in both the sexes; and Arctogalidiinae in 
which scent glands are present only in the 
females. These sub-families are of comparatively 
less economic importance. 

The secretion of the scent glands of the civet 
cat collects in an extensive pouch formed of two 
thick flaps of skin the edges of which are capable 
of being tightly pressed together closing the 
pouch. The function of the secretion is not defi- 
nitely known, but it is probable that its repellent 
odour is a means of protection and possibly also 
of sexual attraction. It is obtained from 
animals kept in captivity in long cages in which 
they cannot turn round. Their legs are secured 
and the civet extracted from the pouch with horn 
spoons. The secretion is greater if the animals are 
teased and irritated (Thorpe, III, 193). The civet 
is scraped out once a week or month according 
to the age of the animal and the time of the year. 


TABLE 1 


Viverra Moschothera Viverricula 


A dorsal crest of A dorsal crest of hairs N 3 
hairs extending extending posteriorly bea cos" 
pe least from the shoul- 
er. 


posteriorly at 
least from the 
shoulder. 
Anterior edges Anterior edges of the 
of the ear xid eu maay separated 
ely separate the broad fo 
Pe aa y rehead. 
forehead. 
i sheaths Claws unprotected. 


Anterior edges 
of the ear set 
close together. 


Claws unprotece 
ted. 


we. 
thickly Feet nearly naked bot- Feot 

between ween the pads. ee mae 

ads, ; pads. 
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The yield from each anima 
week, though sometimes the «w Ut 3 
4 g. a week. Though ania is as Dey 
secrete civet, only the females x Of bop, Wa 
vity for civet collection, as the re kept į 
is much higher than that from oa from the 
Civet is a pale yellow, semiliquig $ m 
(about the consistency of honey) wh Substang 
coming darker and thicker o When fresh 4° 


l is abọ 


comes pleasant when highly diluteq i Ch be. 
a large proportion of fatty material ttis 
quently some foreign bodies. Genui and fre. 
the following characters: loss in ae © civet has 

tar ‘ ee ght at 1m 
not exeeding 25%; mineral matter not w, 
2%; acetone extract, 65—80% -: alco aN 
45—65%; ether extract, 11— 24%: and extract, 
form extract, not exceeding 6% Thee 
cit.). It is purified by extraction with oe 
or alcohol in the presence of anhydrous aut 
sulphate at ordinary temperatures. The ot 
is cooled to 15° to eliminate the fat, and filtered 
Thus extracted, high quality civet gives 55—15% 
of acetone resinoid or 45—65% of alcoholic 
resinoid. The former is brown-red in colour and 
holds together all the odorous principles. The 
alcoholic resinoid is buttery in consistency and in 
its preparation there is some loss of odorous 
principles. The acetone resinoid has the following 
characteristics: m.p. (Ubbelohde), 19°—25"; acid 
val., 88—112; ester val., 25—35; sap. val., 118-14; 
and iod. val., 55—66. The alcoholic resinoid has: 


m.p.. (Ubbelohde), 20°—34°; acid yal., 110-150; 
and iod. val, 


The principal constituent z 
(CH0, m.p., 31°; b.p., 158— a 
musk-like odour in dilute (c. 1 in 1,000) solutio 
It was synthesised by Ruzicka 1m 19 
1403; Hardy, Perfum. essent. Oil Rec; 
276). Civet contains besides ciyeton a 3 
scatole, indole, ethylamine, propylan odourles 
few unidentified free acids. Cie i “all 
and is converted into civetone by © TOig 
tion. The commercial product Janolin, | 
adulterated with petroleum jelly, 1t). Ma 
and banana pulp (Thorpe, loc, 
synthetic substitutes, 
phenyl acetic acid and 
quinoline, are available in t i 
the characteristic ‘softness ° 
natural substance on dilution. 
natural civet with the synthetic ; 
ful and the better class of arti 
compounded, 


js ma 
] civ 


ficia 


holic 
r and 

The 
nd in 


orous 
wing 

acid 
— {44 
has; 
— 150; 
val, 


etone 
a fine 
tions. 
‘SD: 
1, 3B, 
yetol, 
nd â 
arless 
xida: 
ently 
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employed in medicine as an 

civet W De i asriodic (Nadkarni, 1142) 
ia smoking tobacco. It is now used 
nt A erfumery trade. It is used in 
a a perfume for incense sticks 


mainly h Cyperus rotundus and natural 


it inte wit 
a relating to the production of 
-n India are not available. Much of the 
civet in is locally utilised, and there is little 
production though Indian civet is occasionally 
export in Europe. Abyssinia is the principal 
met p and exporter of civet. India does not 
eae vet directly from Abyssinia though it is 
ale that a considerable part of the quantity 
ied into Aden from Abyssinia is re-exported 
Pe dia: 9249 oz. of civet were imported into 
Aden in 1948-49 (Information supplied by the Cen- 
tral Revenues Control Laboratory, New Delhi). 


ins. 
eeatistical dat 


Civit—see Swintonia 


CLADIUM P. Br. (Cyperaceae) 

Fl. Br. Ind., VI, 673. 

A genus of sedges comprising about 30 species 
found throughout the warmer parts of the world, 
of which one cosmopolitan species C. jamaicense 
Crantz syn. C. mariscus R. Br. is found in Kashmir 
at an altitude of about 5,200 ft. The plant, 
also called Saw Grass, has attracted some atten- 
tion as a raw material for the manufacture of 
Paper pulp (Burkill, I, 576). 


CLAOXYLON A. Juss. (Euphorbiaceae) 
il Br. Ind, V, 410. 
iee AN of about 90 species of shrubs or small 
a a ributed in the tropics of the old world. 
f) Mer es of C. indicum Hassk. [C. polot (Burm. 


ae ane occurring in south India and Burma 
Java N: Eney are used for making sauce. 
Burkill, 1 576). are used ‘for poulticing 
CLA 
aa Burm. f. (Rutaceae) 
Matic shr about 23 species of unarmed, aro- 


S Or . : . . s 
ases, distributed in tropical Asia, 
an Be la. 9 species occur in India 
some economic importance. 


AS 
m 
anes “astern sub-T; Pleasant odour occurring 
in porma, v -Himalayan tract, East Bengal 
Bagy treatment Plant is diuretic, and is useful 
I 4 of digestive troubles (Kirt. & 


76), 
n infusion of the root, flowers or 


leaves, is given in colic. Pounded roots are 
applied as poultice for sores. The timber, which 


is white, is suitable for maki h 
(Burkill y se ing handles of axes 


C. pentaphylla (Roxb.) DC. 

D.E.P., II, 359; Fl. Br. Ind., I, 503. 

Hinpi—Ratanjote. 

A strongly aromatic shrub distributed in the 
sub-Himalayan tract from Garhwal to Sikkim, and 
in the forests of Oudh. 

The bark is valued in indigenous veterinary 
practice for the treatment of wounds and sprains, 
the powdered material being used with sweet 


a in the form of a poultice (Kirt. & Basu, I, 
7). 


C. willdenowii Wight & Arn.=C. dentata (Willd.) 
Roem. 

Fl. Br. Ind., I, 506. 

Tam.—Kattukkariveppilai; Mau.—Kariveppila. 

A large shrub growing in the Sikkim Himalayas 
up to about 2,000 ft., in the southern and western 
parts of peninsular India, and in Ceylon. Two 
forms of the species probably occur in south 
India (Webber & Batchelor, I, 175). 

The fruit is of the size of a cherry, delicious, 
with a flavour similar to that of black currant 
(Ribes nigrum). The plant does not appear to 
thrive well in the plains. 

The leaves are aromatic. The essential oil 
obtained from the leaves (yield, 0-69% on dry 
basis) is of a yellow colour and has an agreeably 
weak fruity odour. It rapidly absorbs oxygen on 
exposure to air and is converted into a plastic 
resinous mass. Two samples of the oil examined 
at the Indian Institute of Science, Bangalore, had 
the following constants: sp. gr. 599°, 0-9317, 0-9341; 
71,20", 1-5114, 1-5112; [a t LL, —0-2°; acid val., 
0-4, 1-2; ester val, 9-2, 13-4; acet. val., 13-2, 
24.4. The constituents of the oil are: «-clause- 
nan (C,,H,.9), 58-0; di-a-clausenan (C9H240,), 
23:0; B-clausenan (C,,H,,0), 6-0; Ketones as 
C,,H,,0, 1-0; and esters as furfurylgeranate, 
40%. The leaves of a plant grown in a different 
locality and collected at the same time of the 
year, however, yielded a similar product but 
without any appreciable quantities of a-clause- 
nan. The analytical constants of the oil were: 


sp. gr. gpd", 0:9333— 0:9349; n30, 1-5112—1-5129; 


—1-6° to —21°; acid val, 0-2—0-4; 
1—9-5; acet. val., 20°1—23-7. ee 

ined --clausenan (CyHis O), isomeric with a- 
een The oil from the leaves of plants grown 
in French India is stated to contain 11% ester (as 
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ester val., 9- 
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SAN CH. OCOMe) and 6-2% alcohol (C10H150) (Rao 
i: & Subramanian, Proc. Indian Acad. Sci., 1934, 1A, 
$ 


189; 1936, 3A, 31). 


C. lansium (Lour.) Skeels (syn. C. wampi 
Blanco) of south China is cultivated in India to a 
small extent. It bears edible, sub-acidic fruits 
with a balsamic odour, used for making jams 
(Burkill, I, 578; Bailey, 1944, 441). C. indica 
Oliver of the evergreen forests of the western 
; ghats, yields edible fruits (c. 4 in. diam.) and 
aromatic leaves. The latter are used for flavour- 
: ing curries. It is suggested that this species 
yi should be hybridised, if possible, with C. lansium 
and other species which yield edible fruits 
(Webber & Batchelor, I, 172). 


CLAVARIA Vaill. ex Fr. (Clavariaceae) 

A genus of about 150 cosmopolitan species of 
fungi. C. flava Schaeff. and C. botrytis Pers. are 
edible. The latter occurs in the Khasi hills. 
Analysis of C. botrytis gave the following values: 
water, 89-35; protein, 1-31; fat, 0-29, N-free 
extract, 7-66; fibre, 0-73; and ash, 0-66% (Winton 
& Winton, II, 35). 


CLAVICEPS Tul. (Hypocreales) 

A genus of fungi comprising ten cosmopolitan 
species, of which C. purpurea is the source ot 
rel ergot. 


_ C. purpurea Fr. Tul. ERGOT 
A fungus parasitic on grasses and cereal crops, 
especially on rye (Secale cereale Linn.). Its 
occurrence in India on Brachypodium sylvaticum 
Beauv., Andropogon sp., Cynodon dactylon Pers. 
and sugar cane has been recorded (Padwick & 
Azmatullah, Curr. Sci., 1943, 12, 257; Tirumala- 
char, Curr. Sci., 1943, 12, 330; 1944, 13, 288). 
Ergot is of considerable medicinal interest, 
being the only oxytocic recognised in the official 
pharmacopoeias for administration by the oral 
route, It is also a pest of cereal crops and grasses, 
noteworthy on account of the effects on stock fed 
on grains and grass crops infected by it. Ergotism 
is a disease of animals caused by their feeding 
on infected grain or hay. Ergotism in man is not 
i 50 common now as in the past centuries, but is 
still known among peasant classes in a few 
E 'opean countries (Weniger. Bull. N. Dak. 
agric. Exp. Sta., 1924, 176). Poisonous properties 
arley, wheat, and specially millets, which may 
ear normal but contain a fungus, most pro- 
1 ergot, have been reported in India. Acute 
ing is rare, but may occur in certain instan- 
a fairly heavy dose is ingested. Nausea 
and diarrhoea may occur, sometimes 


\ 


Fig. 83.—Ergot on rye rlapse: aken 
leading to unconsciousness and couak™, y eatit 


Jod, aS 
in smaller doses over a long period aces gate 
bread made of infected rye it P pism: Be | 
nous ergotism and convulsive erea he Sh | 
ments on rats have shown t at 4 tion ° anu | 
toms of chronic toxicity is retarer’ reased 
in the early stages, the Oe 494) it a 


diets low in protein 
Medicinal ergot is t 

developed in the ovary 

infects the plants when the 
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t one stage in its life 

y and ay a sclerotium, composed 
al matous mycelial tissue. The 
eudo-pare™ reddish, violet or nearly black 
“dl 10-40 mm. long and 2—7 mm. diam., 
rod, n section, tapering towards both 


curve nvex 1 } f ; 
conca on pearing a longitudinal furrow on the 
an 


ends, The interior is white or pinkish. 
eM is characteristic and the odour disagree- 
The taste 


able. $ iological races of the fungus, 
A number A E Se evi: hosts, are known. 
with Pim ieontent of the ergot depends on the 
The ene dicinal ergot is derived only from 
host, 2 lant. The ergot of commerce is gene- 
Be Deed from central Europe, Spain, and 
But val Experimental cultivation was started 
oie in 1942, when due to World War II, 
foreign sources of supply were cut off. The area 
now under ergot production in the Nilgiris is 
about 100 acres, and plaas are on hand for in- 
creasing the acreage. Rye is sown in the field 
in April, and it comes to ear early in July. Coni- 
dial spores of the fungus are sprayed in mid-July 
and the spraying repeated in mid-August. Six 
to eight sprayings may be necessary for maximum 
infection. Sclerotia are observed 15 days after 
the spraying. The yield is about 95 lb. of 
sun-dried sclerotia per acre. During 1944-49, 
a total of 5,745 lb. of ergot were produced in the 
Nilgiris, _The production is now limited to meet 
ee requirements of Madras State, but the loca- 
eel suited for extending production to 
othe eee of the whole country. The quality 
a. nas been improved by continuous 
isi an or Strains exhibiting high alkaloid con- 
xine) ae : total alkaloid (calculated as ergoto- 
ane Rees been raised from 0-19 to 0-40% 
30, 411: Cho amakrishna, Madras agric. J., 1942, 
14 aeea et al., J. sci. industr. Res., 1949, 8, 
1950, 31B 10 RS al., Proc. Indian Acad. Sci., 
35a suitable are hillong also has been suggested 
atures and alin Or cultivating ergot, its physical 
-ose Obtain; atic conditions being comparable 
lia, Where wie n New South Wales in Austra- 
eu Temar at Tecent years, ergot culture has 
turi 8 ergot e progress. Experiments for 
Mla hills A IRN be usefully undertaken in 
matag EES oa Mysore State where locally 
N : “ave been shown to be infected 
aha and Purpurea (Chopra et al, 1 it.) 
tich | Bhattachar F et al, loc. cit.). 
in the alkaloids @ ya have shown that ergot 
lio, pet? °Pical pl an be produced in good yield 
mmp S: Succes RT of Bengal (Nature, 1945, 
N Tres Stul culturing depends upon a 

IS, particularly upon relatively 


high humidity at the time of anthesis of rye 
flowers. The risk of infection of other cereal 
crops and wild grasses, and poisoning of human 
beings and animals, should also be taken into 
consideration, Mukerji and Bose are of the 
opinion that such risk is small in the areas where 
ergot culture has now been undertaken (Sci. & 
Cult., 1942-43, 8, 267). 

The present practice of separating ergot sclero- 
tia from grain by hand picking is laborious, and 
labour-saving methods have been devised. The 
Australian Council for Scientific and Industriai 
Research has worked out a flotation process for 
the purpose (Circ. Coun. sci. industr. Res., Aust., 
Industr. Chem., 1943, No. 4). 

The average alkaloid content of Nilgiri ergot 
(calculated as ergotoxine) is 0:4%, the B.P. 
requirement being 0-19%. The sclerotia are 
10—30 mm. long and 4—5 mm. thick, some curved 
and others cylindrical, and all nearly pointed at 
the tip. They are dark and hard and possess a 
yellow core (Mukerji & Dey, Curr. Sci., 1943, 12, 
87). Analysis of the drug gave the following 
values: moisture, 7:9; ash, 3-0; fat (petroleum 
ether extract), 27-3; total alkaloids as anhydrous 
ergotoxine, 0-425; water insoluble alkaloids as 
anhydrous ergotoxine, 0-303; water soluble alka- 
loids as ergometrine, 0-:0654%. The fat, which is 
liquid, had the following characteristics: »,5°", 
1-466; sap. val., 196-2: iod. val. (Wijs, 1 hr.), 72-9; 
Hehner no., 96:5; and unsapon. matter, 1:7% 
(Rangaswami & Seshadri, Proc. Indian Acad. 
Sci., 1943, 18A, 206). 

The presence of ergosterol, fungisterol, clavicep- 
sin, sclererythrin, ergochrysin, ergoflavin, inorga- 
nic salts and complex proteinous substances 
has been reported. A large number of 
simple bases and amino acids has been isolated. 
This includes: p-hydroxy -8-pheny]-ethylamine 
(tyramine), ergothioneine (thiolhistidine betaine), 
4-B-aminoethylglyoxaline (histamine), secaleami- 
nosulphonic acid, NH,»-Cıs H205 SOH (ergotic 
acid), 8 -guanidyl butylamine (agmatine), putres- 
cine, cadaverine, isoamylamine, trimethylamine, 
choline, acetyl-choline, bee clavine, eee 
histidine, tryptophan and also a crystalline 
potassium salt, C;H)O,,NK. Although a few 
of these are known to be physiologically active 
and to exert some influence on the total activity 
of the crude drug and its galenical prepara 
the specific effects of ergot are due to the alkaloids 

~ in it. ; ` 
ea alkaloids form a series of 6 pairs of 
isomeric amides, one member of each ne pe 
derived from lysergic acid and ae oien ee 
isolysergic acid (Table 1). “The Neereic Tac 
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j; TABLE 1—ERGOT ALKAJOIDS* 
Lia ivati ic aci Derivatives of isolysergi z = 
+ Derivatives of lysergic acid DESINE grok ergic acid 
7 Ergotoxine group ine 5 
ee EE 
m.p. Sp. rotationt m.p. Sp rotationt ‘om | 
z | 
Ergotoxine ( Ergotinine 229° +466°) j 
(Hydroergotinine) 190—200° — 226° = (devom.) L ' 
yErgotinine 239 +5132 | 
} (decom.) 
Fc i 80° — 1922 Ergotaminine 241 —3° +4620 i 
f Ergotaminet ce 4 re (gecom .) C33H,,0 ay | 
5 i o — 193° Argosinine 22 +5220 
f Ergosine Een j 1 g (desm) 5 CREON 
isti —175° = Me Ergocristinine 226° +460° 
E Ergocristine} (tse ae g eee Cut, af | 
is i o — 226° Ergokryptinine 940 — 2° 4+ 508° 
j ; Ergokryptine ees J g aston OH,.09, | 
i P — 226° Ergocorninine 228° 519° i 
aoe enemy z (decom.) gr Cus 0,y, 
i 3° — 16° Ergometrinine 195—7° +520° 
BE ar eee (Pyridine as E (decom.) C15H,,0,%, 
solvent) 


* Henry, 520 


crystals of the alkaloids. 


derivatives, typified by ergotoxine, are laevo- 
rotatory and highly active pharmacologically, 
while those of isolysergic acid, typified by ergoti- 
nine, are strongly dextro-rotatory, and are less 
potent, though they may have the same kind of 
action as their laevo-rotatory isomerides. Of 
these 12 alkaloids, 3 are of therapeutic import- 
ance, viz., ergotoxine, ergotamine and ergome- 
trine, and there is a vast amount of pharmacolo- 
gical and clinical literature on them. The 
alkaloids of the ergotoxine group, exert pressor 
action, produce gangrene of the cockscomb, 
reverse the action of adrenaline on plain, espe- 
cially uterine muscle and induce contraction 6f 
puerperal uterus. It is for this last purpose. that 
ergotoxine and ergotamine are chiefly used in 
medicine. Considerable use is also made of ergo- 
tamine for its central action in migraine. It is 
less toxic than ergotoxine to mice, and its sympa- 
thicolytic and hyperpyretic activities are also 
less. Ergometrine has less marked effect on the 
sympathetic nerves, exerts a pressor action much 
less marked, and is less toxic than ergotoxine, Its 
most characteristic action is in producing a long 
ersistent rhythm of powerful contractions in 
uerperal uterus, when administered orally, in- 
ramuscularly or intravenously. Its use involves 
no risk of puerperal gangrene (Henry, 535). 
t is occasionally employed as an oxytocic 
rinary practice (U.S.D., 1740). 
and its galenical preparations are apt to 
riorate on storage particularly in the hot and 


+ Ergocristine crystallises as B:C,;H,O and ergotamine as B. 2H,0. 2C;H,0. 
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humid tropical climate of India (Bose et al, 
Indian med. Gaz., 1942, 77, 286). Ergot should be 
stored in a cool place, preferably in refrigerators, 
in containers protected from light and moisture 
If required to be stored in powder form, it is 
advisable to remove the fat by a suitable solvent, 
e.g., light petroleum (Wallis, 260). 
Poisoning by ergot occurs occasionally in ae 
where contamination of food grains is likely 
occur, and methods for its detection have ee 
devised. A reliable chemical test for the Pai 
of ergot makes use of the colour oe ol | 
sclererythrin, which is a crimson ne corte 
ing matter present in the walls of the ©" | 
calcium salt. of ett 
the powdered ergot is shaken with 3 a for 5 
and a few drops of dilute sulphuric decanted, 
minutes. The ether solution is the? 
diluted to 10 c.c. and half the 
with 2 cc. of a saturated solution orme 
bicarbonate. A deep violet colour 
the aqueous layer (Rangaswam! 
cit.). hav: 
Imitation ergots are reported to exte 
made from wheat dough and u 
(Wallis, 261). Ergot has been og 3 
ing Claviceps purpurea in a cere e grow 
(Chem. Abstr., 1936, 30, 8531), gf p 
fungus is slow and the difficu z 4 
mass without contamination 7 
bacteria has stood in the way 
development of this process. 
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iti f rocks 

pays : t of decomposition o 
iy 8 E ie minerals. The decomposi- 
jne bout by superficial weather- 


in a 
e Ero Eeri i the action 
e to atmospheric agencies or by the 


ids emanating from under- 

hot ae ais originating from weather- 
groun oe ‘deep-seated, whereas those due to 
ing gi ee f underground agencies reveal better 
the action k depths. Whatever be the origin, a 
material a ossess that characteristic property 
Dur which makes it so useful. Clay 


c sni 
called aded state, either natural or pro- 


in the mane therefore be easily 
nding, can : : 

into. any shape which it retains on 

m 

drying. 


Chemical Composition & Physical Properties: 
According to mineralogists, clays are made up 
of mineral grains some of which may be of very 
small size, whereas most chemists and soil ex- 
perts refer to clays as consisting largely of parti- 
cles of colloidal size without any reference to 
their mineral composition. From the survey of 
cumulative work of investigators spread over 
a decade, Kerr (J. Amer. ceram. Soc., 1938, 
Al, 268) and Roberts (Trans. Brit. ceram. Soc., 
1944-45, 44, 70), have classified these minerals 
into three groups: (1) Kaolin group containing 
kaolinite, nacrite, dickite, annauxite and halloy- 
site, all Al .0,°2SiO,- 2ĦH.O and allophane, 
ie aSi0,‘nHO (2) Montmorillonite group con- 
SOL” montmorillonite , (Mg, Ca) O-Al,0,° 
aa 0, beidellite, Al 0, -3SiO -nH ,0, non- 
Meo. ar Fe) 0, -3Si0.-nH,O and saponite, 
dy sa 2'nH,O and (3) the alkali-bearing 
Ed erals containing clay mica. Halloysite 
that with a refractive index near 

Allophane is commonly glassy 
Beidellite and montmorillonite 
ved from volcànic ash, and 
group swell considerably when 


Whe 
Stains eae More of these minerals occur in 
Y a aa idal size, the material becomes the 
1 pure fe ce: These minerals rarely occur 
Re fo n me Invariably many other minerals 
ma Purities, “YS or in any of the above minerals 
limo “, augite Rema ude quartz, felspars, tour- 
e mapnetit, ende, mica, rutile, hematite, 
ete, Si are pyrite, siderite, calcite, 
; ae ane considered injurious 
fuy Specs Of iron ea a very large amounts. 
are not Seat colouring agents and as 
ery in; Sirable for some purposes. 
njurious impurity for most of 


the uses. 
sent act a 
vitrification of clays during burning. 

Kaolin , Al, 03:2810" 2H20 (AlOs. 39-3%; SiOz 
46-8%; H20, 13-9%; sp. gr., 2-6; H., 1—2-5), is an 
important member of the family of 
minerals. It is slightly plastic and is normally 
white but is often tinged grey, yellow, brown, 
blue or red by impurities. Its softness is very 
characteristic. It is unctuous and soapy to touch. 
Rubbed with a piece of bone, it takes a high 
polish. It is highly refractory, its fusion point 
being between 1700° and 1800°. When heated in a 
closed tube, it gives out water. On heating on 
charcoal block with cobalt nitrate, it gives a blue 
mass due to the alumina present. It is not affect- 
ed by dilute hydrochloric or nitric acids, but is 
decomposed by prolonged boiling treatment with 
concentrated sulphuric acid. It becomes more 
resistant to acids if it is first heated to white heat. 
According to Ross and Kerr (Prof. Pap., U.S. geol. 
Surv., 1931, 165-E; 1934, 185-G), kaolin and 
annauxite show nearly flat dehydration curves up 
to a sharp break at 390°—450°, following which 
there is a rapid loss of water up to about 525°, 
when the curves flatten out again with slight 
continued loss until complete dehydration at 
700°—750°. Dickite shows an almost flat curve 
until just above 500°, when there is a rapid loss 
up to 575°, at which point it flattens out again. 
Nacrite shows a slower loss of water than 
others, with a second break in the curve at 675°. 

The important and essential property of most 
the amount and character of the colloidal parti- 
the amount and character of the colloidal parti- 
cles as well as the amounts of non-plastic mate- 
rials—water, salts and organic matter—present in 
them. The fineness of grain or the texture of a 
clay has an important influence on certain of its 
physical properties such as plasticity, porosity 
and shrinkage. Air shrinkage (or drying shrink- 
age), fire shrinkage, tensile strength, porosity, 
tendency towards cracking and warping, colour, 
translucency, hardness, toughness, dehydration, 
and fusion are some of the other important phy- 
sical tests which are to be applied in the study 
te —Clays which occur at the place 
of their origin are called primary or m ua 
clays, and those which are transported and a 

ited away from the place of their origin by 
: tural agencies are named secondary clays. 
NetGear therefore, the primary clays are less 
contaminated by extraneous inoue The 
mary type, ie. the altered or p pi 
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grains of minerals which existed in the parent 
rock before decomposition. Secondary clays are 
transported clays and hence during the process 
of transportation from the place of origin to the 
place of deposition, they are mixed up with 
much extraneous matter, both organic aad inor- 
ganic. Primary clays are white in appearance, 
less plastic, and less refractory than secondary 
clays. While in primary clays the impurities are 
mostly of inorganic nature, organic impurities are 
more common in secondary clays. Clays have 
been further subdivided by various workers 
according to origin, chemical and physical proper- 
ties or uses. Clays may be classified as follows 
according to their origin (Ries, 135): 

REspUAL CLays (by decomposition of rocks in 
situ): 

1. Kaolins or china clays (white or light- 
cream burning), derived from pegmati- 
tes, or from hydrothermal alterations 
along fractures. They may also occur as 
blanket deposits in extensive areas of 
igneous or metamorphic rocks, bedded 
deposits derived from felspathic sand- 
stones or as pockets in limestones. 

2. Red burning residuals from different kinds 
of rocks. 

CottuviaL Cays representing deposits formed 
by wash or land-slides from the foregoing. 
TRANSPORTED CLAYS 

1. Deposited in water—marine, lacustrine, 
flood-plain, estuarine and delta clays. 

2. Glacial clays—found in the drift, often 
stony and lacking stratification. 

3. Wind-formed deposits (some loess). 

CHEMICAL DEPOSITS (some flint clays). 

Clays may be classified as follows, according to 
their uses (Ladoo, 1943): 

HicH GRADE CLAYS: 

1. White ware clays (non-plastic and plastic), 
kaolin (porcelain or china clay), ball 
clay, paper clay. 

2. Refractory or fireclays: glass-pot clay and 

flint clay, plastic fireclay and shale, 
graphitic fireclay. 

3. Pottery or stoneware clays. 

4. Medicinal clays: bentonite. 

Low Grape Cuays: vitrifying clays and shales 
(semi-refractory, roofing tile and sewer 
pipe clays, etc.), brick clays and shales, 
gumbo (related to loess clays), slip clays 
(used for glazing). 


DISTRIBUTION 


m.—In the Garo hills, beds of kaolin or 


ao ke rs 
ee ree! Y "ORIN" oe 


. (Heron, Rec. geol. Surv. India, 1939, %4, 35) 
A large deposit of clay has been reported from | 
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ing sandstones, at the bas 
These beds spread from th 
Tura and again in the Sj 
well-developed in the vale poe Sija oÙ ty 
ally south of Naringgiri ang sp Etham nd ig 
also near Nengkhra, Agalgirj an; of D byes 
The kaolin from all these place Poldalg att 
be of good quality (Heron 5 5 SUppose4 
India, 1936,71, 34). In the weet eol, Rh 
Garo hills, clay beds, 2—3 A Portion of te 
west of Sumesari with their p n ; 
niaz Tura. This material has bee 
fireclay and is quite suitable for nate a 
In the Khasi and Jaintia hills eae A 
ciated with the Cherra sandstones, 1 18 asso. 
found as a decomposition product of ae also 
gneisses and granites. Small deposi hean i 
3—5 ft. thick, occur north-west of Tate m 
kaolin is iron-stained and pisolitic in n 


e of the p ~S 


e valle of beg 


._ thick, 9 
est develoonen 


garded a 


the banks of Dora river in Lakhimpur distric 
(Crookshank, Bull. Indian industr. Res., No, 14 
1939). e 

Siliceous clay has been reported from Shillong 
district. 


Bengal:—Kaolin in large quantities due to the | 


decomposition of felspar of the porphyry is report- 


ed to occur at Makkiari, 7 miles south of Raniganj i 


on the Bankura road (Crookshank, loc. cit) 
White clay bands occur in Jhariakocha (22's: 


86°49’) in Bankura district. The clay shows@ | 
high ratio of alumina and silica to other constitu | 


ents and its plasticity is poor. After washing ani 
blending with other materials, it can be put 
industrial use (West, Rec. geol. 
81(1), 37). 


In Birbhum district, the occurrence of peen 


hospital at Darjeeling. It fuses 
(1,200°) into a greyish white enamel. 


Bihar:—The china clay deposits 9 eathe! 
hills in Bhagalpur district oc 
gneiss and in the overlying 
at Patharghatta hill on the 
and in the adjacent hill © 
gneiss, the deposits are sal 8- 
100 ft, while the clay beds | 
the sandstone total fean detai! by 


deposits have been described a 133) ine 
(Rec. geol. Surv. India, 1 hatta, where i 00! 
important locality is Para tteries L 
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reported from Samukhia in 

jity 530" ijon. The kaolin is white and 
aka DA orted to be of superior quality 
jastiC, and 7 manufacture of high grade porce- 
or the hatta clay although siliceous in 


ful 
Oe The Boece in quality, the English Corn- 


olin is also 


lain goods. 

re O 
a fair qu 
Nawadih sub- 


num f 
In meny which are suitable for cement manu- 
? 


from y st, Rec. geol. Surv. India, 1948, 81 (1), 
facture (%1 69%, rs associated with schists 
Kaolin occu ; 
a bas and at Dandudih, Tamakhun, and 
near ae The clay from the last named loca- 
Fad ne paper filler. Kaolin has also been 
IW eq at Taldih and near Tundi (Dunn, Mem. 
wy, Surv. India, 1942, 78, 105). Mehta has 
ety surveyed these and other china clay 
deposits of this district (Indian Minerals, 1948, 2, 
179). 

n Monghyr district, good quality clay occurs 
near Nawadih, and near Pirpahar (3 miles east 
of Monghyr). The Pirpahar clay is suitable for 
pottery and as a filler. 

In Ranchi district, clay (lithomarge) occurs in 
large quantities on Serendag plateau, 50—60 ft. 
below the laterite and at Dischmatia Pat (5 miles 
west of Lohardaga). On the Bagru plateau occurs 
apinkish variety of kaolin. It is fine-grained and 
burns buff. The deposit seems to be fairly large 
(Chhibber & Misra, Trans. Indian ceram. Soc., 
1942, 1, 94), 
ma Singhbhum district, kaolin occurs in granitic 
aio, in rocks adjacent to granites. 
atencies pe or more probably hydrothermal 
important a §lven rise to kaolinisation. The 

Aand ocalities are near Hat Gamaria, 
atanjia, Pango eePat® Mahuldiha, Telaipi, 
andi, Re oal, Majri, Madkumhatu, Metia- 
deposits ieee ungri and Dharadih. Of these 
etter qualit near Hat Gamaria have produced 
(Mem, geo Y kaolin, and according to Dunn 
extend to a geen: India, 1942, 78, 106), they 
of Materia] epth of at least 70 ft., but the ratio 
1B to 1, aated to refined clay is only 
al e eling to Sharma, some of these 

teration 5 originated from the hydrothermal 
asim po Phic granite dykes. The Maha- 

are : e Karanjia china clay 
teh Micaes Ucing high Beech clays which 
Ure “ous, are suitable f 2 
adm; a e for the manu 

Mixed... SUberior qualit lai h 
Niles 5 With other al y porce ain w en 

uth of Ciena Hat Gamaria is 30 


clay deposits have been reported 


quite suitable for the manufac- 


Bagmara. 


are powdery in nature. 
tory showing no sign of fusion even at 1,600°. All 
these clays are suitable for the manufacture of 
high grade pottery. The deposit is reported to 
be large. At Mangal Hat, china clay is extracted 
from the sandstone by crushing, washing and 
settling, and it is used by the Bengai Potteries 
Ltd. This clay is supposed to be in no way 
inferior to Japanese or English clays. White 
plastic clays derived from the decomposition of 
the felspar of Gondwana sandstones, occur at 
Amijhari, Alobaru, Chilgo and throughout the 
Hura coalfield and along the eastern and north- 
ern boundaries of the Dhamni coalfield. 

In Saraikela State, clay occurs in the following 
localities: Chapra, Ghagi, Mundakati, Bharatpur, 
Gangeruri, Rangmatia, Koludih, Jaspur and 
Samrah. The clays are whitish, plastic but 
gritty (Dunn, Mem. geol. Surv. India, 1937, 69, 
229). 

Bombay:—In Belgaum district, white clay 
occurs at the following places: Karalgi, Kapoli, 
Ghatgoli, Sivthan, Patoli, Desur, Gunjee, Keerow- 
lu and Castle Rock. All the clays are of white 
colour, plastic and most of them burn white and 
stand a temperature of 1,200°. The deposits of 
Karalgi are said to be large (Shah, Rep. Possibi- 
lities of Pottery Manuf. in the Province of 
Bombay, 1941, 41, 45). 

In Renae district, kaolin occurs as a product 
of decomposition of gneiss beneath an over- 
burden of about 15 ft. of laterite at a distance of 
about a mile south of Kumbharmaitt, eae is 3 

iles east of Malvan. The clay is white, burns 
wine and does not fuse at prit It is regeras 

a good quality kaolin for the manufacture 
x eN Plas kea The quantity is also 
sed to be large. n 
te en Kanara district, at the foot of a laterite 
hill at Kulkod, one mile east of Honawar on the 
bank of the Saraswati river, occurs a large deposit 
of fine-grained white china clay. Clay also occurs 
at Honawar. The clay is unsuitable for use in 
the textile industry; it can be used in the nan 
facture of common earthenware and porcelain 
. cit., 10). a ; F R 
oi ca district, a deposit of Bee aa 
clay occurs under sandstones near Nata : = 

In Idar State, surface disintegration 0 s z 

has given rise to small deposits of clay. One a 
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In Santal Parganas, kaolin deposits occur in 
Rajmahal hills at Katangi near Baskia, Karan- 
pura, Dudhan, Rajabhita, Bhurkunda and near 
The clay from the first two localities 
is white, free from quartz and other impurities. 
Though these clays are not very plastic, they 
They are highly refrac- 
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occurs at Eklara. The clay found here is of good 
quality, and stands a temperature of 1,400° with- 
out cracking. The deposit is quite big. The clay 
is suitable for the manufacture of pottery and por- 
celain (Middlemiss, Mem. geol. Surv. Inda, 1921, 
44, 146). 

In Baroda State, a 3 ft. thick bed of clay over- 
lying Tertiary sandstone occurs in Vijapur 
taluk about 1 mile SE. of Ransipur. This deposit 
is the continuation of that found at Eklara in Idar 
State. The clay is plastic and suitable for pottery 
manufacture (Middlemiss, loc. cit.). 

A deposit of white clay suitable for pottery 
manufacture occurs in Goa. A siliceous white 
clay has been reported from Vaidongor. 

The occurrence of a white clay has been report- 
ed from near Kundara in Bhavnagar State. The 
clay burns white. 

Two clay deposits, both plastic but one white 
and the other greyish white, have been reported 
from Kadoli taluk (Mahi Kantha). The first is 
suitable for the manufacture of good porcelain. 

The occurrence of kaolin in Tertiary beds 
at Damlai in Rewa Kantha, has been recorded. 
The clay is suitable for high class pottery. 

In Kolhapur State, white clay (pisolitic) occurs 
2 at Panhala Fort, Gudalkop and Bhudargarh Fort. 
The Panhala fort clay is rich in iron and titanium, 
AB) but is regarded as suitable for pottery manufac- 
ture (Jones, Rec. geol. Surv. India, 1923, 54, 429). 


Central Provinces:—In Jubbulpore district, a 
good variety of white clay occurs in the Chhota 
Simla hills near Jubbulpore Ry. Station. The 
clay is interbedded with white soft sandstones 
of the Jubbulpore group of the Upper Gondwana 
formation. These deposits are extensive with 
variable thickness, the maximum thickness being 
50 ft. The clay is white or pale grey. It is highly 
plastic and refractory, and has a low shrinkage. 
On heating to a temperature of 1,400° it hardens, 
retaining the white colour. In chemical composi- 
tion, the clay approaches kaolin (Mallet, Rec. 
geol. Surv. India, 1889, 22, 140). 

Another deposit of clay, probably an extension 
of the above, occurs at Saptal, at a distance of 

eut 2 miles from Jubbulpore on the J ubbulpore- 
_ Nagpur road. The clay is of good quali 
= burns white. 7 i e 
At Lametaghat, 9 miles SW. of Jubbulpore, is a 
web _ deposit of white to cream coloured clay. Accord- 
K AEA in to Sen Gupta (Quart. J. geol. Soc. India, 1943 
= 15, 99), the clay approaches pure kaolin in che. 
inical composition and burns white. It shows no 
gns of fusion at a temperature of 1,200° and is 
able for the manufacture of chinaware, 
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In Chanda district, a kaoli 
an area, 13 miles due aon deposi 
material is reported to be e anda, 
facture of porcelain. e for the The 

In Drug district, Many, 
tahsil at Hithapahar, J 
tola. These clays are of go 
pahar clay is free from ae ae N ith 
plastic. Fusibility is below 1,400° = and is ta” 
for ceramic purposes (Heron Re a 
India, 1938, 73, 32). At Harratola e geo 
grained ` and plastic clay (used for: w fine, 
occurs in large quantity in the shales of cash 
age, and at Chandia fine-grained plasti Uddapah 
extensively excavated for white-washi Clay jg 
poses. The material burns grey and a 
E 5 o ol 
ia Bo (Heron, Rec. geol. Surv. India, It 


Bates (Trans. Min. geol. Inst. India, 1933, 3 
103) has recorded an analysis of china clay 
from Bilaspur district. It contains: SiO ets 
Al’,0,, 18-4; and Fe,03, 2:8%. 7SN 

Central India.—In Sohawal State, white clays 
(lithomarge) occur in the Amiriti area associated 
with laterite and interbedded with red and yellow 
ochres. On washing, the material yields a white 
clay (Sharma, Quart. J. geol. Soc. India, 193), 
3, 157; 1934, 6, 49). 

In Gwalior State, kaolin occurs in Nakum hil 
and in two small hills, north of Antri. The clay 
from the former locality is used for the manufac- 
ture of pottery. Inferior grade clay occurs at Pat 
and Dharaoli. à n Git 

China clay deposits occur in Se 
in the valley of Newaj river and in C ne 
valley. The clays are calcareous. The ai 
of good quality clays has also been reco a 

Delhi Province.—Several pegmatite V arou 
verse the Alwar quartzite in the elt 
Kusumpur, 8 miles SW. of New. tes give 
alteration of felspar of these. pegmatites 
rise to kaolin which occurs in the re 
patches or tongues. The interspaces Jay is 

Í The ¢ S 
undecomposed portions of rocks. t ha 
and has a pearl grey colour be 
low refractoriness and fuses at 1," 
tity is estimated to be very ae q, Pt. Ai 

; 1934, 24 >" 
Trans. Min. geol. Inst. India, ș depos 

Hyderabad State. —An ONE i pul 
high grade :kaolin, suitable for Qr in 
has been reported from 


kaolin occurs į 
ungera-kalan i 


ider ite 
of cons d egmat t 


district. It occurs in beds osed Pe pol 
ness in an area of highly deconintral2 6 al? 
The estimated reserve at C d qualily 


250,000 tons, China clay of 8°° 
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about 7 miles SW. or DE a 
at ha ler in the paper industry. 
sa is sce alee TR taluk 1/2 a mile SW. 
also a les east of Kundrug, and also 
jrangapud ©. llites about a mile SSE. 
sre ion with phy 
cation > in Narsampet taluk and at 
Maddaguden Jandu taluk of Warangal dist- 
piryalpenta Ul geol. Surv. Hyder., No. 2, 1943). 
rict (Ma ctate-—Laree deposits of kaolin cons- 
: of the bauxite series of 
lly at Chakar, Sangar- 
sometimes 
; ery, but more generally dove- 
ae e ot N tints of pale grey, cream 
ard occasionally of darker neutral tints. 
sre generally soft but in their passage up- 
wards into more aluminous (bauxitic) clays, they 
increase in hardness and assume a glossy surface 
which resists erosion and takes a high polish. 
Another variety of kaolin, locally known as Makol, 
occurs in small pockets on the exposed surface of 
the Great Limestone formation of Jangal Gali 
area, This clay possesses the requisite qualities 
of plasticity before, and of hardness and rigidity 
after, firing whereas kaolins obtained from under 
the bauxite deposits require weathering, grinding 
andlong slaking to make them suitable for 
pottery purposes (Middlemiss, Miner. Surv. Rep., 


Jammu and Kashmir, Non-Metallic Minerals, 
1930, 25). 


Madras: —In Chingleput district, an extensive 
meat of white and fine clay occurs at Sriperum- 
nee in the Rajmahal series in the valley of 
era Stream, at a distance of 8 miles 

X a railway and about 25 miles from Madras. 
near a variety of clay also occurs at Coopum 
clay mee a et. At Ambattur two varieties of 
White crac ae laterite beds. One variety is 
in appearan burns also white. The other is slaty 
€Dosit a a enen raw and burns buff. Another 
miles thin ite clay occurs at a distance of 22 
of the overh mbattur Ry. Station. The thickness 
buf and i urden is 10—15 ft. The clay burns 
n Cates to be refractory. 

Near ari district, good quality white clay 
dlastic ajahmundry, This clay is white and 
ars to be refractory. On burning, 

nk, Bu nase and remains white 

ine Pada Indian industr. Res., No. 14, 
With Eposit nae near Samalkot Ry. Sta- 
dog 2 Clay in white clay occurs intermingled 
At Rot Show eee aites. The clay is lean and 
wap sampet, 107 CE Of vitrification at 1,250°. 
mg of clay miles from Peddampuram, the 

is qan Stones has yielded 16% white 
Shows low plasticity and burns 
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white. At a distance of 6miles from Rajah- 
mundry Ry. Station, a deposit of white clay occurs 
at Punyakshetram. It is plastic, vitrifies at 1,250°, 
and burns buff. At Bommuni Metta, 2 miles from 
peer we a white clay deposit has been dis- 
red. 

In Vizagapatam district, white kaolinised rock 
is reported to occur at the following localities 
(Rao et al., J. sci. industr. Res., 1942-43, 1, 186): 
Kalyanalove and Malakalapalli on the Chodava- 
ram-Narsipatam road; Kanapaka and Ragolu near 
Garivadi Ry. Station; Vangirigedda, Jannivalasa, 
Cheepuruvalasa, Kodama and Thonam, near 
Salur; Koraput and Nowrangapur in Jeypore 
State; Pendurthi and Thadi near Vizagapatam; 
Punyagiri near Sringavarapu Kota; and Benna- 
volu, where kaolin occurs on a hill about a mile 
from Bennavolu, 6 miles from Chodavaram. The 
clay is light yellow in colour, has low plasticity, 
and burns buff. At Bhogapuram, 5 miles from 
Chodavaram, the occurrence of white siliceous 
kaolin has been reported. It burns slightly buff 
and does not soften at 1,250°. A small deposit of 
impure white clay occurs at Cheedigummala, 3 
miles from Narsipatam and on Krishna-Devpet 
road. Siliceous but plastic clay occurs at Dasan- 
napet in the suburb of Vizagapatam. The clay 
burns light buff and softens at 1,250°. 

In Guntur district, a bed of white clay mixed 
up with quartz is reported to occur at a place 
about 4 miles from Guntur Ry. Station. 

In South Kanara, white clay occurs at Puttur. 
The clay burns white. It is suitable for pottery 
manufacture (Pillai, Rep. Ceram. Surv., Madras 
Presidency, 1934, 43). 

In North Arcot district, white clay occurs at 
Tiruppankadu in beds 17 ft. thick. The deposits 
are situated 6 miles from Conjeevaram Ry. Sta- 
tion. A bed of white clay 9 ft. thick occurs at a 
depth of 21 ft. at Pallur village in Arkonam 
taluk. Kaolin is also reported to occur at Kudi- 
tanapalli, 2 miles north of Gudipalli Ry. Station. 

In South Arcot district, white clay occurs at 
two localities—at Pannikuppam, 3 miles from 
Panroti and at Kumalapatta. The material from 

. ins 94-34% of clay substance 
Pannikuppam contains 7 SAT ae 
and burns slightly buff. The deposit is, ex ensive. 

terial lies under an over- 
The Kumalapatta ma Sa hit 
f 4—6 ft. A 30 ft. thick seam of white 
pe cr at Putturi, 31 miles from Pondicherry 
: a Newnes district, the decomposition ee 
: x aolin 20 ft. 
tite has given rise to a ec he intenanees 
at Malatippa about 1 mi H ‘Surv. India, 1934, 68, 
mings (ARE Pes clay is also reported to 
aie at a distance of 23 miles from Nellore and 
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5 miles north of Podalakuru in Atmakur taluk. 
The clay is plastic and burns white. Good quality 
kaolin occurs at Prabhagiripattam in this district 
and a small quantity of good kaolin, suitable for 
bleaching purposes, has been obtained from the 
Victoria China Clay Mine (Crookshank, Rec. geol. 
Surv. India, 1941, 76, Bull. 8, 19). In Kavali 
taluk, a deposit of white clay occurs in Kavali- 
Peddapavani area. The clay is lean and burns 
buff (Pillai, op. cit., 51). 

In Bellary district, siliceous and ferruginous 
clay occurs at Copper Hill near Hatti, 10 miles 
from Bellary. The material contains 3:87% iron. 
It can be used in the manufacture of low grade 
pottery. The overburden is thick. 

In Cuddapah district, a deposit of white kaolin 
has been recorded from Buddayapalli, NE. of 
Cuddapah Ry. Station. A deposit of white clay 
occurs at Hatsavaram, 5 miles from Rajampeth 
Ry. Station under 10—15 ft. thick overburden of 
red soil. The clay seems to be less refractory as it 
contains about 5:74% alkalies. In Badvel taluk 
at Varikunta, about 30 miles from the nearest 
railway station, white clay suitable for the manu- 
facture of pottery ware is reported to occur. 

At Chicacole in Ganjam district, a 9 ft. thick bed 
of clay is reported to occur at a depth of 17 ft. 

In Kurnool district, a bed of kaolin occurs in 
Nandyal taluk, about 11 miles from Gani. This 
kaolin may be used as fireclay, At Giddalur, a 
bed of white clay has been traced to a distance of 
3 miles from the railway station. It contains 
7:05% alkalies. The clay is siliceous, plastic, and 
is of a light buff colour. The material is suit- 
able for high grade porcelain. 

In Malabar district, the decomposition of peg- 
matites near Midland Estate (Wynaad taluk) has 
given rise to good quality kaolin at the 61st mile- 
stone-on the Mysore road. The bed is 20 ft. thick 
and occurs at a depth of 8 ft. The clay is micace- 


occurs under an overby 
15 miles from the Ariya te 35 ft, at Vil l 
burns white and on washin X Station. ret 
substance (Pillai, op. cit. 69) es 48.194 Sy 
occurs at Ottakovil and bet White 1 My 
Kauray. Ween Paran, ay | 
In Ramnad district, cream buff Y a 
coloured clays occur in Siva 
average thickness of 3 ft. oy 
1 sq. mile (West, Rep. 
81((i), 40). P. geol. Sury. India, 194 
Mysore State:—In Ban f ae, 
occurs in Hoskote and Males aA Clay 
area, in the area between Tavare ttl 
Lingapur, and in Bhuvanhalli, Neck ere and 
White Field areas. At all these joc and 
and plastic clays occur beneat Fa White 
burden of 3—5 ft. They are mixed up wate | 
and yellow clays. The total quantity in all tis 
places is estimated to be 1,870 tons only, In a \ 
lateritic region of the same areas, deposits of thy 
occur at Injanhalli, Tavathalli, Jadgenhalli, Solu | 
and Bavanhalli. These clays are white and plastic 
and burn buff. From these areas it is estimated 
that 1,775 tons of clay can be obtained (Krishna | 
char, Rec. geol. Dep., Mysore, 1938, 32, 59). In 
Hoskote taluk good quality clays occur at Ver | 
katapur, Wabsandra, Kamblipur, Golhalli and | 
Nandagudi. These clays are white, plastic and 
gritty. The purest variety of clay, free from 
iron, from the Golhalli deposit is being used for 
the manufacture of high tension insulators 1 the 
Government Porcelain Factory at Bangalore 
(Quart. J. geol. Soc. India, 1942, 14, 177). ea 
clay also occurs at Hongenhalli, Toranhal h va 
in the neighbourhood of Tyakal near Nar 
These clays are white and plastic. 
In the neighbourhood of Banda i 
at Peenya, Sankey’s Reservoir 4 Japut f 
5th sae stone Bei Nelamangala Do a | 


» Yellow r 
ganga ares a Dink 


clay octi 
dat the f 


deposit of white clay occurs at Surendai, 8 
rom Pavurchatram Ry. Station. 
shinopoly district, a bed of white clay 


ous but yields good material when washed. In road and at Bhimasamudram. -5 ont mitt a 
Palghat taluk, good quality white clay, suitable plastic, white, gritty and to a conta if a 
for ceramic ware, occurs at Parli. Deposits of ceous. They burn buff. į Melkote my G l 
china clay also occur in Chirakhel taluk. In Mysore district, clay is found @ of prima i 
s In Salem district, white clay is reported to occur small pockets. It is suppose to ne Clays als at | 
in Hosur taluk at Punnapalle, Chinna, Kolkanada- origin, and burns dark grey a! > pavalp™ a is. 
palle, and Belagondapalle near Mysore State occur at Koppa, Hoskoppa, Asagee ely tor Ote 
i. Jee and a gece yenelir near Mathigiri. Kirki. These clays on washing are 1 df San 
e clay from Punnapalle and Chinna i j jal. itr op 
be white but ae mie oe ean the- & oa deps | 

Tn Tanjore district, white clay occurs at Vallam, pegmatite veins has give? n a a fev “wv | K 
‘miles from Tanjore, and also at Santhaniarkoil, in the Appenhalli area and Oe p ah a 
s from Arantangi Ry. Station. places in the neighbourhood os estima 


total quantity from this area Sees are i 
10,00,000 c. ft. Similar occurs aiballi vil 
from the neighbourhood of 
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e extent of about 11,00,000 tons 


se Risa (Rao, Rec. geol. Dep., Mysore, 
in 


deposits of high grade 

to exceed 5,000 tons have 
was found to be as good 
: which is said to be the 

0 nae oe adding 5% of this plastic 
5 ae clay, thin spotless white china- 
oa produced (Chem. Engng News, 


56 ur district, 
estimated 
This clay 


ct, an inferior grade of clay 

hbourhood of Karadibande. The 
miles north of Malur Ry. Station. Clay 
at Vokkaleri. , 7 ; ' 

In Shimoga district, a deposit of white kaolin 

s at Maradi, about 9 miles north of Kippa 
M eli taluk. The clay is mixed up with 
i omposed and partially decomposed granite. 
similar clays occur at Nagadavalli and Mellagi 
aso. The quantity of fine clay from these 
deposits is estimated to be about 60,000 tons 

(Lakshmana Rao, Rec. geol. Dep., Mysore, 1938, 
31, 43; Raghunatha Rao, ibid., 1941, 40, 108). 
Deposits of kaolin also occur near Anandapuram 
and Avinhalli in Sagar taluk (Radhakrishna, Rec. 
geol. Dep., Mysore, 1943, 42, 76). 

In Kadur district, clay occurs at Kakkod, 
Melloppa, Haralkudige and Kusguli. The clays 
from these localities are derived from the decom- 
position of gneiss or pegmatite. They are plastic. 
lt is estimated that about 12,000 tons of good 
material are available from the last three 
localities, 

Man encore State. —A deposit of excellent clay 

Tale pene atas 8 miles east of Quilon, in the 
agian Reap Onis: It is a primary clay, white, 
small Bere quebly refractory. It contains a 
makes it €ntage of titanium dioxide, which 
Tee eae for the textile industry. The 
for quarryin Weegee pave established plants 
is fine and ten washing the clay. The clay 

It is compo A utriator test shows that 93-9% 
and 0-000071 ee a particles between 0-0085 mm. 

tissa — nr: S1Ze. 
À Naraj mena clay occurs in Cuttack district 
S plastic Brahmanbil. The Brahmanbil clay 
Sours iy ead and fusible. The Naraj clay 
ne 1—7 ft. thick underlying the 
E aa coloured grey but burns white. 

W aS and high refractoriness. 

divi 1a the Barhapati reserve forest 
a east of ED, on a hill known as Khari 
Occurs over]; arthali Munda, a bed of white 
lay wt by a 12 ft. thick bed of sand- 


e c 4 
ay is fine to sandy and has good 


In S0 
occurs in t 


also occurs 


pase It does not fuse or crack at 1,400°. It 
urns light grey. White clay of a similar type 
occurs at Bharatpur and Jagannathprasad. Both 
these clays are white, soft and possess good plasti- 
city. They stand a temperature of 1,400° without 
fusing or cracking. They can be used for refrac- 
tory purposes also (Econ. Geol. Orissa, 1943, 51). 

In Ganjam district, white china clay deposits 
occur in various localities, e.g., Gundaranga, Polo- 
sara and Buguda. The clay from Gundaranga is 
soft, gritty and has moderate plasticity. It is 
light yellow in colour but burns white. It stands 
a temperature of 1,400° without fusion and has 
a low shrinkage. The Polosara clay also stands 
heating to 1,400° and burns yellowish grey. 

In Korapur district, a deposit of clay occurs at 
Deodra, 12 miles WNW. of Nowrangpur. The 
clay is cream white and soapy to touch and 
possesses good plasticity. It stands heating to 
1,400° and burns white. The clay occurring at 
Oduguda is mixed with a little graphite and is 
gritty. It is plastic, burns white and does not fuse 
or crack at 1,400°. The shrinkage at that tempera- 
ture is between 10 and 15%. White clay also 
occurs at Pukkili, Nuagam and Ambodala. Clays 
from all these localities are white and stand 
heating to 1,400° without fusing. 

In Sambalpur district, kaolin occurs at Dessar, 
Paharsigira, Ghichamarua, Sagunpali, Chuhuki- 
tikra, Banjipali, Piplipali and Baresinghari. Out 
of these, the clays from the first five localities are 
gritty and stained with ferric oxide. The one from 
Chuhukitikra is gritless and plastic and the 
deposit deserves carefu! prospecting. These clays 
have so far been located in pockets but larger 
amounts are likely to be available. The clay bed 
at Baresinghari is thick and has been quarried. 

In Mayurbhanj State, a clay deposit overlain by 
laterite occurs near Baripada. The clay is plastic 
and slakes in water slowly. At bright red heat it 
does not fuse but becomes hard. According to 
Vredenburg, it constitutes an excellent material 
for pottery (Bose, Rec. geol. Surv. India, 1904, 31, 
172). 

In Raigarh State, cl 
Station. On washing, 
good kaolin. 

In Gangpur : 
deposit of kaoli 
of Sapai RES is cream 
j a. The clay 1 = ° 
hapa E It does not fuse at 1,400 and 


shi is of inferior quality. 

burns ee _ Inst. India.1932, 27). 

oer a district, the occurrence of 
uni 


i i has been reported from 
a white burni a = 


ay occurs near Khursia Ry. 
the material yields 90%% 


State, the occurrence of a small 
n is reported from the left bank 
bout 11 miles NNE. of Hat Mar- 
coloured and possesses 
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Dalhousie. This material can withstand high 

z heat. Another sample from Dalhousie has been 

tested in the F.C. College Laboratories, Lahore, 
and found to be highly calcareous. 

China clay deposits have been reported from 
Sirmur State. Those in Paonta tahsil require 
prospecting. 

Rajputana.—In Ajmer-Merwara, deposits of 
clay occur at Goridung on a spur of Taragarh hill 
at Ajmer and at Machla hill, 3 miles south 
of Mailan. The Machla material is dirty- 
white but on washing yields a perfectly 
white and highly plastic clay. Its chemical com- 
position approaches that of pure kaolin. More 
than 6,000 tons of clay are available and the cost 

of mining is low. A ferruginous variety also 
occurs in this locality. The Goridung clay is con- 
taminated with biotite and it is difficult to free 
the clay of this impurity. This clay cannot be 
used either in the textile industry or for high 
grade pottery manufacture (Quart. J. geol. Soc. 
India, 1937, 11; Trans. Min. geol. Inst. India, 1935, 
29, 347). 

In Jodhpur State, kaolin occurs on the western 
and northern slopes of Masuria hill near Jodhpur 
as cementing material of coarse white sandstone, 
which on levigation yields a fine-grained white 
clay resembling Cornish clay. A similar deposit 

i of clay oceurs near Gehun in Malani district. 
Kaolin deposits have also been found in associa- 
tion with granites and pegmatites in this State. 
Many localities have been mentioned by Bhola 
(Trans. Min. geol. Inst. India, 1942, 38, 53), the 
more important among them being those near 
Rani Ry. Station, at Jeoria near Pali, and at 
Kharda-ki-dhani near Kairla Ry. Station. 

In Bundi State, kaolin has been extracted at 
Manak Chok, from the junction of Upper Rewa 
sandstone and Jhiri shales. The deposit though 
big, seems to be of low grade. 

In Koiah State, china clay occurs at Badara and 
Sirol (Khal) or Khanda Sirol. The clay is of good 
quality. Analysis gave: alumina, 41:57% and 
combined silica, 42-78%. It is suitable for porce- 
lain and pottery (Jervis, Rep. geol. Surv. Kotah, 
1942, 11). 

In Jaipur State, kaolin occurs near Buchara in 
‘Torawati, near Rasnu and Mathasur. The clay 
at Rasnu occurs in a bed 60 ft. thick but is banded 
with quartzite. On washing it yields good quality 
clay suitable for use in the textile industry. The 
‘washing of sand from Sawai Madhopur also yields 
0% of good white, plastic and siliceous clay. 

U. P.—In Banda district, a clay deposit similar 
zat found in Sohawal State of Central India 

in the vicinity of Lakhanpur, about 33 


miles from Tikuria Ry. Statio 


: n. ~ 
bedded with yellow ochres Ree clay RS 
plastic. It can be used in Is White ter 


th 
pottery ware. The clay is mie ad wine tire ¢ 


cles of ferro-magnesian mj at 
are small and Tadi minerals ang the Eo 
BALL CLAYS nsis 

Ball clay is an aluminium Silicate of y.. 
chemical composition and physical b © variable 
is a sedimentary product, often tin ea saviour It 
or black, the colour sometimes an blue, brown 
posure. It is fine grained and RENA ON ex. 
shows considerable shrinkage, and eee 4 plastic, 
ing power and tensile strength. It ri bing. 
cream and is not so refractory as e a or 
fireclay. It differs from kaolin in nel. K 
position inasmuch as it contains a little = ae 
iron (about 2%) and a little more of alkanes 
blackish variety is of inferior grade. Ball c K 
are used as binders for less plastic mAN 
the preparation of glazes and in securing a dense 
vitrified body. ; 

Deposits of ball clay have rarely been found 
as such in India. More often they have been in- 
cluded and reported under the general tem 
clay. The following are the localities where 
slightly ferruginous, fusible and highly plastic 
clays occur. 

Bengal.—In Darjeeling district, a light brown, 
highly plastic clay occurs on the right bank of 
Sakkam stream near its mouth. The clay 15 
derived from the decomposition of gneisses and 
Daling shales. : ; 

Bombay.—The occurrence of a bluish Se 
clay in the Tertiary rocks at Gogha (in Katha 
has been reported. This clay is used in the ma 


ic beds 
s ` In the Jurassi¢ 
facture of casts and moulds Than), the occut 


near Baglala and Kerwali (near venorted 
rence of two beds of clay has bea ‘sien 
The clay from the lower bed is plast ‘lay. ™ 


and blackish and can be used as ball s 
material is available in large gemin ; 
Ball clays also occur in Morvi Sta <a 
Madras.—Greyish-white clay occurs 
Tirumal, 20 miles from Bhimodole - 
The clay has good plasticity and 
conchoidal fracture. It has a low 
and burns greyish. It nee S 
water for tempering. f 
Rajputana—The ball clays ° 
have been described in detail o 
Min. geol. Inst. India, 1942,38, 3 i 
three different horizons, V!”» 
Vindhyan Sandstone Stage; 
the Vindhyan Limestone Stab fos0Z 
Pebble Beds; and (3) 1m the 
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underlying fuller’s earth of 
etc. The deposits of Khajwana, 

'Huladan, Nimri-Chandawatan 
EOE belong to class (1); those of 
m r and Khardia to class (2); and 
If ia [ndawa Nimla, Bhopa Parmer-ki-dhani, 
eee ada Bhadres, etc., come under 
e s pelonging to the same horizon 
m ences in properties, but, in general, 
pow der (1) are more plastic than those of 
7 glass ) and (2) are more refractory 
9) an 
A those 0! 1e- 


E is probably derived from bauxite 


due to the Teaching out of alumina and ee It 
x considered to be an alumino-silicic acid but 
is vars to be a mechanical and intimate mixture 
7 colloidal silica and colloidal alumina giving, 
curiously enough, a chemical composition similar 
to that of kaolin. Sharma has described an inter- 
ating suite of heavy mineral assemblages in the 
lithomarge clay of Sohawal State, C.I. (Quart. 
J.geol. Soc. India, 1934, 6, 449), showing that 
there has been a mechanical assortment in 
addition to colloidal precipitation in the formation 
of these clays. Lithomarge is white, reddish or 
yellowish in colour. It is a clay-like material, 
soft, unctuous and to a certain extent plastic. It 
= pa p cated pa laterite beds.. Fox 
escri ome o é i - 
marge in his memoir on Pe e 

India (Mem. i, Gos 5 
geol. surv. India, 1923, 49). The 


min i A i 
ea nature of lithomarge has not been 


Bengal. —In 
occurs at 
laterite, 


Midnapur district, 


. li q 
Mi E ithomarge 


Jerma under coastal 


Ih Birbh SSRA 
vargje ere iict, the occurrence of litho- 
st, Ree. ae €en reported in Nashipur Estate 
Centra] oe Surv. India, 1948, 81(1), 39). 
gett, INihommenes ones Jubbulpore district, at 
| pilar pacts = occurs under a bed of bauxite. 
f aurite of lithomarge are common under 
—apund about Katni. 
Da meee ous material has been con- 
ing con ree ue Ahmedabad district. The 
: i ; er 425%: AlO, 41-5%; 
n y ttstr. Re ‘5% (Crookshank, Bull. 
Nort es, No. 14, 1939 i 
mea daa o 
4 miles fy rict, lithomarge occurs at 
À cuai atlas a Honawar port on Gund- 
ft. thi t both th rom Berollighat and at 
| tomas and are aes a ces the beds are about 
St 51) BE also eran ain by a bed of laterite. 
at Haspatan (Shah, op. 
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In Cutch State, lithomargic clay occurs at Pa- 
nadara, Devpur and in Nakhatrana taluk. 

_ Hyderabad State .—Extensive deposits of red 
lithomarge clays are often met with under 
laterite cappings at Vadageon in Osmanabad 
taluk, Shiral in Parenda taluk, in southern Ashti 
taluk, in Gulbarga and Surapur taluk and also 
near Kondapur in Kamereddi 


Kodurite series, is found in association with 
patches of lithomargic clays at Kodur. The 
lithomarge from this locality gives the following 
chemical analysis: SiO,,49-84%; Al, ,, 36-96%; 
loss on ignition, 13-08% (Fermor, Mem. geol. Surv. 
India, 1909, 37, 1060). Lithomarge also occurs in 
the manganese mines near Garividi. The colour 
of the material is dirty white and it possesses poor 
oe (Rao et al., J. sci. industr. Res., loc. 
cit.). 

Orissa .—White lithomarge occurs in association 
with red ochre at.a distance of 2 miles NW. of 
Akhradand in the Nalibassa hilly region and ex- 
tending into Bamra State. The washed material 
is white, plastic and free from grit. It does not 
fuse at 1,400°. 

Rajputana.—In Udaipur State, pisolitic litho- 
marge occurs at a distance of 12 miles north of 
Sawa within the boundary of Tonk Khera and 
also 2 miles north of Chingsi. The material found 
at the former place is pinkish white and that at 
the latter is ferruginous. The material is refrac- 
tory. It is not available in large quantities. 
FIRECLAYS 

Fireclays are residuary or sedimentary clays 
which usually occur in coal measures. They may 
be either aluminous or siliceous. Usually they 
burn buff; the aluminous variety burns dense, 
while siliceous varieties are open firing clays. The 
colour in the raw state is usually greyish, bluish 
or blackish. They are plastic, harder than china 
clays and do not slake so quickly in water as the 
latter. They have a sp. 8r. varying from 2-6 to 
2-75, are usually fissile, practically non-magnetic 
and have a low electrical conductivity. A good 
fireclay must be plastic and must not fuse below 
1.600° in an oxidising atmosphere. Fluxing agents 
and alkalies must be low. Figech used in 

cture of refractory materials. ‘ 
a oe Makum coalfields, Lakhimpur dist- 
rict, a few deposits of fireclays have been locas 
They are contaminated with coaly matter aoe 
iron pyrites, and soften at the tempan o 
melting iron. When the clays are ve a 
of impurities, or when samples are taken 3 
223 
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depths, the refractory qualities are 
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likely to 
improve. eee ; 

Fireclays occur in Khasi and Jaintia hills at 
Jawai. Samples of this material have been tested 
by Messrs. Burn & Co. and are found to make ex- 
cellent fire-bricks capable of withstanding high 
heat. The deposits are inaccessible at present (La 
Touche, 146). 

In Golaghat district, fireclay occurs at the 
following localities: Fall of Nambor river; at 
Bore Pohar, and Fall of Dhansiri river. 

Bengal—The coal measures of the Barakar 
series in Raniganj coal-field contain below the 
coal seams a number of fireclay beds. The prin- 
cipal areas where such beds occur are: Garphal- 
bari-Dahibari, Damagoria, Radhaballabhpur, 
Shyamdi, Pohargora, Ramdhara, Kantapahari, and 
Garh Dhemo Churilia. These are reported to be 
of good quality and suitable for the manufacture 
of refractories. 

Other occurrences from Gourangdi and Patla- 
bari which are typically good quality fireclays 
have been recorded (Gee, Mem. geol. Surv. 
India, 1932, 61, 295). Bates records the occur- 
rence of good quality, low fusibility, fireclays 
from Durgapur and Raniganj. The Raniganj 
clay occurs at Ronei. A carbonaceous fireclay 
also occurs at Lutcheipur (Bates, Trans. Min. geol. 
Inst. India, 1933, 38, 103). 

The deposit of fire-clay at Radhaballabhpur in 
the Asansol sub-division is plastic, gritty and 
reddish in colour. It dces’not fuse at 1,400° but 
the colour changes to greyish white (Quart. J. 
geol. Soc., Bull. No. 4, 1.40). Mehta has recently 
described the fireclay deposits of the Raniganj 
coalfield. The total reserve of fireclay in this 
coalfield up to a depth of 20 ft. is about 4 million 
tons (Indian Minerals, 1948, 2, 103). 

Bihar—In Palamau district, deposits of fire- 
clay occur at Rajhara in the Daltonganj coal- 
field. The seam is about 10 ft. thick. Lime 
nodules which are also found in the deposit have 
to be removed. It is a good plastic fireclay 
useful for mixing with harder clays from the 
Raniganj coal-field. Good fireclay also occurs 
near Tupu Kalan and Mungor in Latehar sub- 
division of Palamau district (Sinha, Quart. J. 
geol. Soc. India, 1946, 18, 13). 

In Monghyr district, clays suitable for pottery 
occur near Nowadih and Pirpahar, 3 miles east 
of Monghyr. They are presumably associated 


| = with Archaean rock. 


In Manbhum district, fireclays occur in 
ociation with the coal seams of the Jharia and 
iganj coal-fields. The best clays occur in the 
ar series. In the Jharia coal-field, the 


clays occur close to the edge 


Jharia, Pathardih and Tisra are the cca | 
Mehta (Indian Minerals, loc BSS Acco in 
recently surveyed the fireclay qo» Ng 


coalfield, the total reserves vse its 
a depth of 20 ft. are aban fi 

In the Bihar portion of Ra 5 million, © 
fireclays occur near Damodar A 
A deposit of clay, similar to Ra 
occurs at Malaldhi close to the 
The thickness of the seam is report 

ft. Another deposit of fireclay ae '0 be 1.3 
bricks has been reported by renee is for fire. 
of Rajabasa (Rec. geol. Surv. India 1038 South 
Murray Stuart gives a long list of te) 
in Bhagalpore district and Santa] me 
where fireclay occurs. The beds occtin Cas 
rocks of Damuda age in coal-fields lying i the 
the western side of Rajmahal hills, They 
dip at low angles towards east, and we 
ae thickness (Rec. geol. Surv. India, 1909, 3 


0 
Barak Witte” 
nigan; eves 
‘Sanj fir 
railwa 


eclay, 
Station, 


Bombay.—In Panch Mahals, a fireclay bed | 


occurs near Rajpur (Pingli) close to Derol Ry, 
Station. It overlies a bed of Infra-trappean 
sandstone. 


Rec. geol. Surv. India, 1938, 73, 201). 
Kathiawar—In Lakhtar State, two beds of 
clay, one above the other, occur near Baglala and 
Kerwali. The one which occurs above is reddish 
and plastic. It can be used as a fireclay. 
Cutch State.—A bed of fireclay oan l 
Devpur in the Upper Jurassic rocks. The a 
said to be available in large quantities ( 08) 
shank, Bull. Indian industr. Res., No. ih T 
Central Provinces —Good quality fireclay 


been located in the rocks of JA E is a | 


the Gondwana formation. The 
Dubar and Piparia 
The clays are highly plastic 


aE | 
When heated to 1,400° they become 06° peti 


There are two varieties, g ane faciu 

Both are fireclays useful for nE all 

of refractories. se clone in the sa 
In Narsinghpur distric = “cated 5 a 


formation as above, have < panegoa rut 
chauka reserved forest, south of M sukk 


soi rda 
neri, Badhai reserved forest, valleys a j and 
and Hard, between Kodali an 


Bijori near Sukhadongat. Coes Sot ret | 


(3 
- ‘the valley aya 
"The Salichauka ° 
posses 
i (0) 


about 3 ft. thick; 
thickness is 4 ft. 3 
than the Soaneri clay 1? 
city, and not showing any sig 
These clays are suitable for 


It is a lean clay with little shrinkage | 
and does not fuse at 1,400° (Gupta & Mukherji 


in Jubbulpote fracto: | 


Salt | 


| 


kherji, 


ds of 
Ja and 
eddish 


urs at 
clay is 
Crook 

1939). 
ay has 


age 


3 are, 
Jistri! 


eurs j 
n 
ban the 


dy is pla 


Psal Da ict fireclays are reported to 
distic o. Wardha river at many 
~h Warora and Durgapur are 
En at Warora is 1 ft. 3 in. 


stone. 
pe istrict, the beds of the 


j 0 ft. 
M130 00. mesh). It is highly refractory 
Prins bul. It is suitable for the manufac- 
bie of refractory bricks (Krishnan, Rec. geol. 
Surv. India, 1939 74. 405). | 
Central Indiu.—In Rewa State, the extension 
of the same beds as in Jubbulpore district has 


given rise to fireclays at Amdari, 15 miles west 


of Umaria, at Baroundi, 11 miles west of Umaria, 


and between Mahanadi river and west of Chandia 


= ky. Station. The seam is 40 ft. thick at Baroundi 
| while it is only 4 ft. thick near Mahanadi. 
| clay is of the same quality as that from Jubbul- 


The 


pore (Sinor, Miner. Res. Rewa, 1923, 183). 
Hyderabad State :—Heat-resisting fireclay 
occurs Interstratified with the coal bed of the 


_ Barakar series at Pochgaon, 4 miles north east of 


mated Ry. Station. 
$0 ft. and it spr 
a preads 


Bull. geol, 


The thickness of the bed 
Over an area of about a 
The clay is free from grit (Mirza, 
Surv. Hyder., No. 2, 1943). 


a = 
Occur A 7 North Arcot district, fireclays 
These clays roo and at Krishnarajapuram. 
ca urn buff and are reported to be 


pable : 7 
Th South anding high temperature. 

Cit district, a bed of fireclay 
of Ga is dalore beds, on the southern 
1 Plastic, pi heh opvosite Panroti. The 

ù , Pinkish in colour and burns buff. 
» a bed of refractory clay 


hout Ry. Station under an over- 


A S : é 
“Mtoe able for tha ws c. 4:51% iron. The 


Orig r the manufacture of refractory 
Sane Himgiy pa ence of fireclay from 
ported Manipahar amindari, and also at places 
Sls A Ganon, °A Gurpahar has been 
Mey 5 I ‘Ra oe State (Krishnan, Mem. 
Vatlezateg a » 41, 173). The fireclays 


urs and burn white, buff 


Se ee e o a e n. 
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and bluish grey and withstand heating to 1,400°. 

_In_ Sambalpore district, fireclay occurs at 

Jorabaga, Darlipali, Rampur, Bundia, Kataba a 

Kudos eae and Talabira, These 
ys are hard, plasti 

Geol., Orissa, 1943, 53), o Si. 


In Cuttack district, beds of good fireclay 


varying from 4 in. to 7 ft. thickness occur along 
wey sae near Patrapara. The clay is 
usua ard, fine and i 

E TD plastic, and does not fuse 

Punjab .—In Kangra valley, a deposit of 
white-burning, plastic and refractory clay is re- 
ported from Mahilpur. 

Rajputana.—In Bikaner State, boring opera- 
tious at Palana revealed the existence of fireclay 
beds at a depth of 39 ft. and 286 ft. The clay is 
dirty white, plastic and white-burning. It re- 
mains unfused at 1,400°. 

In Gwalior State, a big deposit of fireclay is 
mentioned by Crookshank (Bull. Indian industr. 
Res., No. 14, 1939) from Raipur, 10 miles from 
Gwalior and 1 mile from Shivpuri on the Gwalior 
Light Ry. This clay has been tested and found 
suitable for the manufacture of fire bricks. 

In Kotah State, a highly refractory fireclay 
occurs at Badara and Sirol (Khal). A mixture of 
20% of this clay (burnt) with weathered clay 
makes a superior quality of fire brick. 


Brick anD TILE CLAYS 
Brick and tile clays are argillaceous plastic 
materials and are mostly plastic alluvial ferru- 
ginous clays, loams or sandy clays, marls or 
calcareous clays, vitzifiable ferruginous clays, 
and shales and indurated clays. They are 
variously coloured depending on the colour of 
the impurities. They are vitrifiable at low tem- 
peratures and burn buf, light red and red. 
They should be plastic and should give red colour 
on burning. These clays are locally worked at 
innumerable places all over India, and only a 
few of the important localities are given here. 
Bombay:—In Ratnagiri ec a wa 
highly plastic clay is reported to occur at valgao, 
th sles from Hemel post. The thickness of the 
bed is 30—40 ft. It vitrifies at a temperature 
of 1,300°. A deposit of soft, yellowish clay 
occurs at Gokhera, in a bed 43 ft. thick and under 
an overburden of 33 ft. The clay is soft and 
en aA large deposit of coloure 
able for earthenware E at 
erracotta clay occurs at Kora. 
Central Provinces: —A deposit of clay, 


thick, occurs in Hoshanga 


d clay suit- 
Ludwa. A 


6 ft. 


bad district, 3 miles SE. 
225 
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of Bagra. The clay is pale grey, ferruginous and 
refractory. 

Hyderabad.—Brick and tile clays occur at 
Sarunagar, Golconda and Bhongir. Silt occurs 
at Upal Mailawaram, Kotalapuram, Amjapur 
and Balapur. In the neighbourhood of Mallur 
and Tirth in Surapur taluk, Bhima shales are 
used for village pottery. 

Madras.—In Vizagapatam district, plastic and 
coloured clays occur at Balighattam at a distance 
of 3 miles from Narsipattam on Krishna-Devipat- 
tam road and near Pakahapadu where the thick- 
ness of the seam is 15—17 ft. 

In South Kanara district, a ferruginous and 
plastic clay suitable for brick or tile manufac- 
ture occurs at Natravati and Urva. The seam at 
Natravati is 5—6 ft. thick. 

In North Arcot, a calcareous and ferruginous 
clay occurs at Papantangal. It can be used for 
terracotta ware. 

In South Arcot district, ferruginous and plas- 
tic clays occur in large quantities at Terurendi- 
puram, Tirumanakuthi, Capper Quarry hills, 
Peruvarapur and Pulluri. 

In Bellary district, deposits of black plastic 
clay and yellowish white clay occur at Papinaya- 
kanhalli and Harpanahalli. The deposit at the 
latter place is highly calcareous and is suitable 
for terracotta ware. 

In Krishna district, ash-coloured clay occurs at 
Mukthayala, Jayantipuram and Vadadri. They 
are suitable for brick, tile or terracotta ware. 

In Ramnad district, a deposit of clay which is 
calcareous and suitable for terracotta ware 
occurs at Gandamanaparuadam, 3 miles from the 
railway station. 

In Tanjore district, tile clays occur at Reddi- 
palaiyam, Sivajipuram and Kurunanandapuram 
while terracotta clay occurs at Vanantheraivalai. 

In Trichinopoly district, tile clay occurs at 
Karai, 9 miles from Perambalur. At this locality 
a whitish variety also occurs which may be 
used for earthenware manufacture. 

Mysore State.—The occurrence of grey to red 
clay deposits are recorded at the following loca- 
lities in Bangalore district: round about Solder- 
anhalli pumping station; areas NE. of Bana- 
sandra; in the neighbourhood of Kondhi; near 
Singadahalli; Agrahar Dasarhalli area; Sudda- 
guntapalya area; and Hosrankstpur and 
Ambiganhalli towards west of Hindiganal. 
_ These clays are plastic and ferruginous. Light 
_ pink and violet clay occurs at Bhimasamudram. 
This clay is tough and plastic (Rec. geol. Dep. 
ore, 2). Tile clay also occurs at Gangasetty 
The country round about Yalahanka also 


contains some brownish Be ea 
In Shimoga district, a ae plastis go 
and greenish clay occurs at ee of fine 
may be suitable for the man e5 Š 
and bricks. anufacture 
Orissa. —In Cuttack distri 
for village pottery, brick a Porte elay ty 
left bank of Mahanadi at Kakha Occurs A 
plastic alluvial clay under an 5 il, 1G ÎS a dan 
ft. thick soil. Verburden ot; 
In Koraput district, alluvial cla 
Jeypore, south west of Densaguda. 
brown and plastic. The deposit is 
inexhaustible. A similar deposit oce et! 
east of Bodosal under 2—3 ft. of cil North. 
Punjab.—A deposit of highl : 
occurs in Dalhousie (Champs ‘dete chy 
is light yellow, plastic, and fuses at Le T 
clays occur at Nurpur Janjira in Kangra vall : 
Tile clay also occurs at Jessian, on Pathank 


Occurs 
The Clay ; 


Dalhousie road and also at Mahipal, Nagrott, | 


and in Kulu valley. 


In Bilaspur State, good quality tile clays occu 


at Oel, Malhot, Paniala and Bhajwani. Thes 
clays are plastic and ferruginous and fuse a 
1,000° (Trans. Indian ceram. Soc., 1942, 2, 32), 

Rajputana.—In Udaipur State, a deposit of 


the clay forms the bed of a tank at Mangup | 


south of Bhilwara. The clay is said to have re- 
sulted from the decomposition of calcareous 
shale in situ. It is suitable for the manufacture 
of bricks and tiles. 
U.P.—Plastic surface clays are 
at Chunar in Mirzapore distric 
Azamgarh district and Khurja 1n 
district. These clays are J 
long time for terracotta pottery. Tile m oi 
clays occur throughout the Indo-Gang™ 
of East Punjab, U.P., Bihar and Beng@: 
MINING AND PREPARATION ; 
Clays are mined by, the open-pit T ru 
the clay bed occurs either at the os 
a thin overburden. When the bea } 
it is reached by an inclin 
vertical shaft. In both cases, ac 
either by digging the clay gy O` raulickin8) 
of water under pressure > roken 
the latter case, the clay 


known to ocou 
t, Nizamabad i 
Bulandshaht 


rock 15 


water under high pressure ay) $ 
monitors. The Sais carryim the 2 The 
other impurities is run 1 
gets deposited, and the 
launders. The sand pits arte other $$ 
that while one is being filled, 

of sand. 
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-ed at the pits’ mouth 
to be further washed. 
ogue for the purifica- 


in V 
g Sieving; (2) 


include: (1) 


jtriation ation. 
colloidal epi andard sieves are arranged one 


in siev. ther and rocketed either by hand 
vcenttiC wheel worked by a motor. 
ce rticles are received last. The dis- 
in this method is that holes of the 
| advantage noked after a little use whether the 
As sieving is a method of 
size, particles of other 
the same size as those 
sieves along with 


| lay is wet OF dry. 


| minera 
| of clay pass 
| cay. Furthe 


fore it can b 
aso suffers from the same disadvantage, and 


pulverization increases the cost of purification. 

In the levigation method, the clay-water sus- 
| pension or slip that comes out of the mines, or 
| ihe dry clay which is afterwards mixed with a 
| large quantity of water, is run into long, narrow, 
| shallow, slightly inclined channels (drags or 
= and troughs). The clay-water mixture flows 
| with a.slow velocity giving enough time for the 
| stains of sand to settle. The mica flakes float 
| mthe surface. The slip then passes through 
i another set of long channels, set at slightly less 
| aon, called mica troughs or simply micas. 
ce athe micas the clay water is passed 
lakes. ‘The Sor me which catch the mica 
| hich after some peace through these channels 

Particles of ime get filled up with fine 


sand, is stopped and the channels 


| Cleaned Th 
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| h 
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» it the 
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mica flakes, A certain portion of 
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ned, micaceous clay is 
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the settling pits contai 
water. The slip is ae a D cay TRN 
z ed to a concrete rectan- 
gular settling tank, 60 ft.x40 ft.x8 ft. H h 
clay is allowed to settle, and ab ue Ete 
removed. The clay deposit about 107% water is 
wet cats ay deposit is in the form of a 
The clay slip is rem i : 
dryer, a long sre on one ae See 
fire-place and on the other, a chimney. The two 
ee a a 
; U 6 e trucks enter the shed 
from the side of the chimney and they are kept 
moving continuously at a slow speed till they 
emerge out at the other end, the clay being com- 
pletely deprived of the moisture. From here the 
trucks are moved on to the linhay where the 
clay is put in casks or bags ready to be sent to 
factories. 

The climatic conditions in India are such that, 
except in the few months of the monsoon, the 
clay from settling tanks can be dried at atmos- 
pheric temperature. The usual procedure is to 
spread the clay on concrete drying platforms 
constructed for the purpose. The clay dries up 
in a few days. Kaolin should be washed in 
plants protected from dirt-laden water during 
rains and from sand particles during sandstorms. 

In the electrical process, advantage is taken of 
the fact that when an electric current is passed 
through a clay suspension, the clay particles are 
charged negatively, while the particles of iron, 
titanium, quartz, and other impurities are posi- 
tively charged. The clay particles collect at the 
positive electrode, and the impurities at the 
negative. The electro-osmotic method is em- 
ployed on a commercial scale in Czechoslovakia. 

The colloidal peptisation method consists in 
peptising the clay by the addition of an electro- 
lyte which helps the clay to remain in suspension 
for a longer time, thus affording enough time for 
impurities like sand to settle down. The peptis- 
ing agents include sodium silicate, oxalic acid 
and sodium oxalate. Dass and Saboor (Bull. 
Indian Industr. Res., No. 9, 1937) developed a 
method for obtaining a clay fraction from Goda- 
vari river bed clay, free from gritty matter and 
suitable for the manufacture of slate pencils by 
the addition of sodium carbonate (to give 0-167 
concentration) so that the clay is kept in suspen- 
sion for 30 minutes; the pure clay fraction 1s 


obtained in 60% yield. 


SPECIFICATIONS AND USES 


e use in industry. In the 
s are the paper 
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| CLAYS 
| TABLE 1.--PRODUCTION OF CHINA CLAY IN INDIA 
| 1943 1944 1945 
i 
i ————— SS =N aa T TEP N 
4 Qty. Value Qty. Value Qty. Value Qty. 
i (Tons) (Rs.) (Tons) (Rs.) (Tons) (Rs.) (Tons) 
Baroda 440 39,419 278 27,750 859 85,900 757 
Bihar 25,162 7,75,979 93,846 8,07,877 26,986 7,51, 704 19,271 6,27.589 28,01 ~ 
£9,019 s ga! 
Bombay* 1,236 1,880 - 44 825 837 4,185 512 40,920 is 1.37994 | peng! 
Contral India wy a 544 7,509 691 17,360 474 11,446 eh 56,8) f gher 
t acl } 
£ Central Provinces, 353 1,412 3,459 12.999 4,864 26,739 22,187 1,46,940 a Wren | central 
A Delhi 557 7,307 1,762 17,358 1,455 11,657 1,161 23,466 1,999 2 stl 
4 Eastern States a | i384 
T Agency 2,186 33,135 2,631 48,704 6,113 87,736 2,988 3,42,380 1 947 Oris! 
o S à ~ | 
j Gwalior 1,343 3,487 786 6,334 640 2,221 200 1,523 =p | Rajputa 
i} Kashmir 6l 1,700 193 11,186 992 28,550 1,498 5,060 760 E o 
= fi 1 
f Madras 1,686 2,041 2,396 4,740 2,514 5,980 1,379 6,298 6,022 3,35,021 | 
Mysore 8,295 2,129 9,639 66,201 20,548 1,76,260 20,784 ` 2,34,919 12,577 * 10m | 
Orissa 68 3730 — — 40 40 — — 29% say | and te 
Rajputana 572 13,068 896 16,744 746 12,040 1,650 18,294 4,476} asa Oe 
f ç 
Saurashtra See = = = = = — coo mom ff pint, 
U. P. 5 = = = = = ve - 271 3o f cords ; 
} all of 
* Figures for 1947 include the production of Baroda | Htm 
(t) Figures for Rajasthan it Refers to Vindhya Pradesh f manuf 
Production of china clay in Hyderabad in 1947 was 1,877 tons (Rs. 46,925). | will p 
m G 
TABLE. 2— PRODUCTION OF CLAYS OTHER THAN CHINA CLAY & FIRECLAY IN INDIA | ie 
| uri 
; 1943 44 46 1947 
E a Mf = Jar oF Backs ma pres “E T | Mt 
Bes Qty. Value Qty. Value Qty. Value Qtv- Value Oe (Rs) ol 
a (Tons) (Rs.) (Tons) (Rs) (Tons) (Rs.) (Tons) (Rs.) Tons) oa Sut 
g- ‘ c zo alni 
Assam 31,123 11,671 26,950 10,731 28,758 10,784 32,386 8,395 21,349 Ho) d lim 
Bengal 23,129 10,722 4,046 4,406 8,703 10,660 6,181 6,676 6,685 = | for its 
Bombay + 29 1,005 300 00 +. ob a0 ‘3 pil) Pap 
Central India an a6 i: 2,315 19,782 e 3 ee 3,608 


Central Provinces 36,374 87,859 301,150 368,808 101,994 337,517 156,789 411,326 1,08, 
walior 56 a0 2 750 


682 37 773 150 T77 247 z . n 1,08 
108,608 51,020 260,222 56,277 109,561 58,397 346,036 71,096 1 po 
44,703 8,833 93,037 25,845 265 10 266 ESE 
45 10 116 wh sae A 132 55 A 
86,856 16,981 42,451 16,979 94,767 41,233 86,765 52591 ®” 15a 
737 1,303 i 


7 8 So So 155 364 00 


to Patiala & East Punjab States Union. 
rs to Vindya Pradesh, ° Union 
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| CLAYS 
| pe- TABLE 3.—PRODUCTION OF FIRECLAY IN INDIA 
we k Pa a 
1945 
1943 SAA 1946 1947 
^——n Oe a TA pea ae mc 
Ca Value Qty. Value Qty. Value Qty. Value Qty- Tae Value. 
D Gy aie) (Fon) (Re) (ons) (Re) ona) E ne 
alg | 4 5 
(Re) ; 
} 14,681 23,015 13,402 23,676 23,576 1,16,211 21,249 1,18,140 21,824 1,30,750 
gal 2 > 
TaN peng 29,396 1,21,931 24,250 100,764 17,111 1,02,073 81,178 1,13,691 23,385 1,59,488 
5, at X P = Jia) 170 9,000 
U B 2,400 9,600 = 1,926 9,630 X (b) 861 4305 


BT Central India 


45 39,352 65,804 26.214 d 
4,219 central Provinces 47,623 81,045 76,400 13,086 49,128 24,381 1,40,913 
19,529 reas 11,469 28,371 7,213 30,263 13,276 32,451 17,105 47,937 17,804 50,396 
West 
3 ee 30 300 39 526 277 1,200 5l 220 38 580 
45) gawrashira = ie E p5 a F EF = 10,000 2,00,000 
35,021 1 (a) Madhya Bharat {b) Vindhya Pradesh. 
09,535 N 
52,039 and textile industries. White, plastic and fine- TINA UY = 
aut gained material having good suspensibility is 1800 = 
oH | wed as filler. Clay required as filler in paper, FIRE CLAY = s=aunes 
20,00 | paint, rubber, linoleum, oil-cloth, phonograph re- OTHER CLAYS 
3/700 cords and other industries, should satisfy most or 1600 
all of the following requirements: 
Itmust have a fine grain size. Some rubber 
manufacturers require fillers so fine that 98% 1400 
a will pass through a 300-mesh sieve. 
It must be totally free from, or contain but 
Bees cuenties: of, free silica or other gritty 1200 
l | nani This is particularly important for d 
z ae = and phonograph records. r k 
ea | elour The pure, clear, and of a brilliant white Z 1000 
yo | Bit, paper is particularly important for the F 
aa ane oe white oil-cloth industries. c 
i | its use j w a low oil absorption, particularly < 800 f 
"1 Paper e a linoleum and oil-cloth. 2 } 
wil | tetention in th must show a high percentage of 2 
ois | Ifred and burned paper. 600 
| bs for man urnt Condition, the clays form the 
f an an Y Industries such a tt 
f hn refractories AA A RS 
a Bare Ware, sani - Common crockery or 400 
OD tuar Gp ultary ware, electrical i 
| tdes chemica] ,» Electrical insulators, 
| ey Pottery and Porcelain, etc., are included 
a o locks, pots ee while  fire-bricks, 200 
soil! Vat, Factories, pp. les, mufiles, etc., come 150 
ts yr ttles is gover mace of clays for the 100 f, sasensrnetnet*7*"ssensennnnnsergarce ma SEE 
a $ ne apne a 50 — eee m ee ee Á 
ont] m favou te Plastic and ne, rigid specifica- ka 
4! ing ae Pottery and ute burning clays 1941 1942 1943 1944 1945 1946 1947 


Fig. 84.—Production of clays 


e ctori S 
ireg Manus: eeg is th 
neware. Lower 


= e determining factor th for sto 
| tire Umac Tactory materials re- refractories, are those 
AA Ments SS. ntermediate between the fusibility and higher iron content a ae 


EA Pottery and porcelain and Clays of still inferior quality, containing higher 


E 229 


w 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


———————— 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


CLAYS 
percentages of iron, which burn red, are used 2 and 3. There is a vast 3 | 
use of clays in India, pob® for pa 


for crude potteryware. 
Raw clays are used on a small scale as a bond 


for binding sand grains in moulding sands, manu- 
facture of hard rubber products, bleaching and 
decolourising of organic oils, etc. For use in 
hard rubber products, strength and permeability 
are important considerations, while for the re- 
finement of oils, permeability is the chief factor, 
and bentonite and fuller’s earth are utilised. 
Clays mixed with ballast and sand have been 
used in building stabilised roads. There are 
several minor industries such as manufacture of 
slate pencils, rollers for duplicators, frames, 
handles, shoe-polish, etc., which utilise clay. 
Clay also finds use in chemical industries for 
the manufacture of alumina and alum (Annu. 
Rep. Soc. chem. Ind., 1945, 30, 169). 


PRODUCTION AND OUTLOOK 
The production of china clay and other clays 
in India in 1948 was 38,277 tons (Rs. 9,87,311), 
and 2,91,247 tons (Rs. 5,34,964) respectively. Data 
for the period 1943-47 are summarised in Tables 1, 
— O 


TABLE 4—IMPORTS OF CHINA CLAY INTO INDIA 


Qty. Value 

Tons. Rs. 

1939-40 33,324 19,26,068 
1940-41 13,572 9,20,828 
1941-42 6,157 6,02,029 
1942-43 3,172 3,79,030 
1943-44 271 44,037 
1944-45 94 19,375 
1945-46 432 73,191 
1946-47 345 64,885 
1947-48 685 1,16,824 
1948-49 2,705 4,36,051 
1949-50 1,961 2,50,331 


VALUE IN THOUSANP RUPEES 


QUANTITY iN THOUSAND TONS 
4 


mon 193538 moar was FSA 


Fig. 85.—Imports of china clay 
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increase. Similarly, in the lina Ruously the! 
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Clearing nut tree—see Strychnos CLEN 
E 

CLEIDION Blume (Euphorbiaceae) tn 
D.EP., II, 368; Fl. Br. Ind, V, 444 climb: 
A genus of about 37 species of tropical a 
and trees, of which two occur in India i world 
florum (Burm. f.) Merrill syn. C a Pe | ous: 
Blume (Tam.—Vellarai; Mat.—Iyalari) ee tempé 


um sized, evergreen tree found i ; 
India, Burma and Ceylon. Its vont Tie 
white or yellowish, moderately heavy (vid i 
lb./c.ft.), soft, and close-grained. It takes a go 
polish but is readily attacked by insects. 


CLEISTANTHUS Hook. f. ex Planch. (Euphor- 
biaceae) 

A genus of about 175 species of shrubs and 
trees, distributed in the tropical ‘regions. Ny 
species occur in India. 


C. collinus (Roxb.) Benth. & Hook. f. syn. Lebidie | 
ropsis orbicularis Muell. Arg. 
D.E.P., IV, 615; Fl. Br. Ind., V, 214. 
Hinpr—Garait; Brenc.—Karlajuri, 
she; Tam.—Nilaippalai, Oduvan; Kan— 
rige. om tit. 
A small deciduous tree, distributed fo j 
Deccan peninsula northwards up tO ine e cap: Ji 
Tt thrives well on dry rocky gO “ce (Uo? | 
sules (fruits) are more Or less globa shih f 
in, diam.), 3-valved, 3-seeded, brown diam) 0 
ing. The seeds are globose \C: 1/6 1% i 
chestnut-brown in colour. uits, al 


: Í 
The leaves, roots and especially De The park 


Ten Kali- 
Badedt: | 


as violent gastro-intestinal imita | San 
leaves, and fruits are used as i a 216) Huh, 
J. Bombay nat. Hist. oc, 198 ‘nally Pk 
leaves are abortifacient an Cane active me 
suicidal purposes (Modi, 560). yellows A y 
ple is oduvin (C2234012 ge 9A) A T 


crystalline glucoside (M-P» - gainful feg 
alcohol and chloroform. Iti a ot, 16, a 
poison (J. Inst. Chem., ipo sapo” ; 

The leaves and bark contan 
nin, The latter is present 17 
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1; leaves, 19; and bark, 33% 
ion For. Leafl., No. 72, 1944, 8). 


54 lb./e.ft.) is dark, reddish 


0 h hard and close-grained. It is used 
(0) 1 
Ho se-posts 
glectric 
py 220 


597). Its use for 


þle, 
pou Ce has been suggested 


scoj osts 
transmission p 
a (1944, 209). 
uell. Arg. occurring in Konkan 


c mal provides an inferior timber. 


ad North Kanara 
; Ranunculaceae 
vaT ae Br. Ind., I, 2. 

EP, Il : e genus of about 280 species of 
in Cs prized for their beautiful . and 
climbing Da and distributed throughout the 
showy Peer her of species are acrid and poison- 
Ie cout 95 species occur in India in the 
ous, rate Himalayas, western ghats and Deccan. 
o Heyne ex Roth (Sans.—Laghupar- 
d murva; Hmpı—Murhari; Mar.—Ranjani; 
Kin—Morhari), occurs in Konkan, Deccan and 
in western ghats. The plant is used as a 
remedy for leprosy, blood diseases and 
fevers (Rama Rao, 1). It yields a fibre useful for 
agicultural purposes. C. orientalis Linn. syn. C. 
graveolens Lindl. contains inositol (Wehmer, I, 
325), 

The bruised leaves and stems of C. gouriana 
_ Roxb. have vesicating properties. The acrid and 
_ Polsonous properties of a number of species, e.g., 

C. nepaulensis DC., C. orientalis, C. triloba, are 
` eee due to anemonin which has been shown 
mie in some foreign species (Krishna & 
AWA. - Sct. industr. Res., 1947, 6, suppl., 
milacifolia Wa prepared from the roots of C. 
cubature Ga is said to be useful against 

rt. & Basu, I, 6). 


‘1 CLE : 

a ase (Capparidaceae) 
indershrubs di out- 140 species of herbs and 
topical zon stributed in tropical and sub- 
Weeds, e Many of them are common 

ut 12 Species occur in India. 


syn. C. viscosa Linn. 
Br. Ind., I, 170. 
A arkakanta; HINDI — 
UI—Tal ENG.—Hurhuria; Mar.—Kan- 
vani; TEL.—Kukhavominta; 
F apg et keerai; Kan — 


di: . 
ronibuted Sticky herb with yellow 
Oa s Arnetrating odour, 
ne be used by the poorer 
alysis of the edible por- 
e flowers and pods) gave 


CLERODENDRUM 


the following values: moist ‘41; 
5°64; ether extractives, 1-85; ash a1 Cia 
A ie 2445 mg./100 g; vit. C, 203-6 

b g. eophilus & mt 
I medi FAN 194) 31, 29) Arulanantham, Indian 

The leaves are rubefacient, vesicant and sudori- 
fic. The juice of the leaves mixed with ghee is 
used in the treatment of inflammations of the 
middle ear. The leaves are used also in external 
applications for wounds and ulcers. 

The seeds are small, dark brown or black and 
granular. They are reported to have rubefacient 
vesicant and anthelmintic properties. They re- 
semble mustard seeds in action, and a poultice 
made from them is efficacious as a counter- 
irritant in chronic painful joints (Chopra, 578). 
They are ineffective in round worm infections 
(Koman, 1918, 3). The seeds are occasionally 
used as condiment in curries. 

From the benzene extract of the dried seeds 
a fixed oil (yield, 36-6%) has been obtained, 
which on standing deposits palmitic and myristic 
acids, and a new acid (m.p., 97°) called viscosic 
acid. From the alcoholic extract, a flavone, 
viscosin, has been isolated in 0-04% yield. 
Viscosin, m.p., 294—95° (decom.), is a monome- 
thoxy-trihydroxy flavone showing a well defined 
absorption band between 4100A—4620A4 with the 
maximum at 44254 (Gupta & Dutt, J. Indian 
chem. Soc., 1938, 15, 532). 


C. brachycarpa Vahl ex DC., occurring in the 
Punjab, Sind and adjoining areas, is reported to 
be useful for scabies, rheumatism and inflamma- 
tions (Kirt. & Basu, I, 183). The roots of 
C. chelidonii Linn. f. (Polanisia chelidonii DC.), 
a common plant of south India, possess vermifuge 
properties (Burkill, I, 581). 

C. felina Linn. f. is an anti-scorbutic. The seeds 
are vesicant and are given internally as a vermi- 
fuge (Kirt. & Basu, I, 186). 


CLERODENDRUM Linn. (Verbenaceae) 

A genus of about 350 species of shrubs and 
trees distributed in tropical and sub-tropical zones, 
Nearly 30 species occur in India of which a few 


are of medicinal value. 


C. indicum (Linn.) Kuntze syn. clerodendron 
sighonenthu C i ae Kirt. & Basu, 
Bers Hinpr—Bharangt; 
E Ter Bharandi A and eastern 
India and cultivated for ornamental purposes. 
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CLERODENDRUM : 


| : : 

| }e a eee d as an injection int | 
| - i names are the same as use ; nto the r i 
| Many of its vernacular Analysis of the leaves ng 


, m and it is likely that À gave: Or ages >> 
ee cscs are i d indiscriminately in indi- 21-2; crude fibre, 14-8; reducin ash, 8.9, 5 ti 


the two species are use | A i ? 8 sugar Prey | A 
| genous medicine. The plant is slighty Bur extract (3.85%) Of the, the petroleum isa |? 
and astringent. A resin obtained from the plan ne 4 e air dried leaf Sth, J pda 

is employed for syphilitic rheumatism. bitter principle, clerodin, isH,0. Powder 5 
The root is considered useful for asthma, cough 62 e DO o euk properti h li. | 6 m 
and scrofulous affections. The juice of the leaves ee a > i i clerodin content in different been mi 

and tender branches is used with ghee as an 0 i pian a as follows: yo : Pat ai 
external application in herpetic eruptions and anc see collec a before rains, 0.19; V8 BA 
pemphigus. The leayes are used as vermifuge eR an e collected after rains, 0:55 a f As 
and as bitter tonic. The anthelmintic property is 92 eaves, 0- 5% (dry wt. eg) a i a 
a bitter principle present in the leaves and roots contain only traces. Cleroq; em Pt 

mao a p p i 32 no haemolytic action odin hag 10 
(Chopra, Indigenous Drugs Enquiry, 1941, 32). ae Re a ie pe setae REC it 
naa against B og: cultis 
: It has been found to kill earthworms 0. w Fon | 

n.) Gaertn. Fae 2 : Ms in ag, | tion 
O aay Fl. Br. Ind., IV, 589; Kirt. & pgp in eae Pes the bitter ore cutti 
Basu, Pl. 743. Si a a eee a F nS oil with the followin Spl 
Sans.—Kundali, vanajai; Hinpi—Lanjm, sang- © aan les: lod. val., 111-4; neutralization | mals: 
4 kupi; Benc.—Banjai, batraj; Mar—Vanajat, Mon ; : ae m 4:75%. The oil con. E 
Tam.—Anjali, pinarichanganguppt, TeL.—Takko- Sises FO & re a inolenic, oleic, stearic and a 

lakamu, etipisinika; Kan.—Kundal, nayitakkali; lignoceric acids. e unsaponifiable matter con. a 
Ma..—Nirnochi. sists of a sterol (m.p., 138—40°), xanthophyll ani aaa 
A straggling shrub occurring abundantly near carotene (Banerjee, J . Indian chem. Soc., 1931, Y ee 

the coastal regions of India and Ceylon. The 51). The leaves contain a proteinas and a pepti- ee 

rt leaves are mucilaginous, bitter and fragrant, and dase (Chem. Abstr., 1949, 34, 7949). ae 
f their medicinal properties resemble those of œ, phlomidis Linn. f. (C. phlomoides Linn. f) | in th 
chiretta (Swertia chirayita Buch.-Ham.). Fresh DEP, II, 374; Fl. Br. Ind., IV, 590; Kirt.& Bau ff abou 

and dry leaves possess alterative and febrifugal p) 744. l cas 
properties. A poultice of the leaves is used to Sans.—Agnimantha, agnimanthini; Hmn, Gu | adi 

resolve buboes. A liniment useful in rheuma- g Mar—Arni: Tam—Takkari, taludalai; Tu- fi Karir 

tism is obtained by boiling the root in oil. Toinn Kan. —Taggi; Mar. —Tirutali. f local 

The leaves contain an amorphous bitter prin- A large shrub occurring in many parts of m ie 

ciple resembling that found in chiretta, a resin, The root is aromatic and astringent and adra | a 

a gum and a brown colouring matter. Steam dis- tion of it is used as a demulcent in gonott A ap 

tillation yields a stearopten-like body having the t: e ako used as a bitten ON The Va a 

fruity odour of the fresh plant. The ether extract the leaves is useful as an alterative (Na Dn, 

ai is fragrant. The ash of the leaves is rich in 220) te 
: sodium chloride (Dymock, Warden & Hooper, III, i | ot 
j 76). C. serratum (Linn.) Moon yI, 592; Kir © 7 ga 
= DEP, Il, 374; Fl. By Ind, Vi i 
C. infortunatum Linn. Basu, Pl. 745. Aer g MAR a 

D.E.P., II, 373; Fl. Br. Ind., IV, 594; Kirt. & ` Sans.—Bharangi; UND A ae & KoA be U 

Basu, Pl. 746. —Bharungi; Tam.—Angaravallt; yeankabhart (Bur 

Sans.—Barhichuda, bhantaka; Hinpt & BENG— Gantubarangi; Mar.—Cherutekki distribute? | 

Bhant; Mar.—Bhandira; Tam.—Karukanni; TEL.--- A blue flowered shrub wide "pitter and ae n 
Gurrapukattiyaku; Mar.—Peruku, peruvellam; India. The root has a pungent, fevers ! Ae A 
Kan.—Basavanapada, ibbane. taste, and is used in medicine ae ction 8 n A | Om 

A gregarious shrub common throughout India, tism and dyspepsia. The root ately 19, io PE ) 

Burma and Ceylon. All parts of the plant have tive in catarrhal bronchitis Cor and cori she 

a bitter piingeat taste. ‘ decoction of the root with ginge gen” ! a 

The leaves have a disagreeable odour and are taken for relieving nausea. fevers and a e a 

d as bitter tonic, antiperiodic, vermifuge, The leaves are used for A ophthalm o | i 

ative and cholagogue (Nadkarni, 220). The applications in cephalalgia ari are vse 


ves and roots are used externally for tumours seeds are slightly aperient 4 
rtain skin diseases. Fresh leaf juice is extent for dropsy. 
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(Marantaceae) by 
shrubs comprising about 


Benth. 


. îl z 

cs toop 3 species are recorded in 
. S (0) 

yp spec” 


ba Salisb. (Donax arundinastrum 
6 gichoto™ erynium dichotomum Roxb. 
w) iy 196; VI D, 210; CR “TUS; 1, lake. 
DEF 
258. 

nh VD Sitalpati muktapata. 
ar an erect, glossy green stem, 
ia EA and ł in. diam., distributed in 
9-12 i oa and Coromandal coast. It is 
mune E a small scale in Bengal. Propaga- 
oan py either transplanting root-stocks or by 
By stems of the plant are used for making 
if The strips are separated from the stem and 
processed either by drying and exposure to night 
few, or by steeping and boiling in hot water. 
They are about 4 ft. long, 1/20 in. wide, greyish, 
with a shining outer surface like that of cane, 
fnely striated on the inside. They are plaited 
together to form the well knowa glossy, smooth 
mats, Sitalpatis. In the Cachar district (Assam), 
about 450 families in Kaliganj area are engaged 
in this industry. The total outturn of patis is 
about 8,000 pieces per month. They are somewhat 
coarse, and are available in 2 sizes, 90 in. x60 in., 
oat in.x94in. A better product is made in the 
a a Bay iiion (Cachar district), and sold 

at hs. 4—12 per piece. There is no ex- 
mee im these products (Information supp- 
crac Development Officer, Silchar). Stem 
ete Tt x B also for making baskets, fish traps, 
Used as H ae Suggested that the fibre could be 
acture, Ti te pi znama fibre in hat manu- 
Agri can be used = 4 
(Agric. Ledger, No. 41, 1896, 3). as papon maena 


He rh 5 

cial es of C. dichotoma yield a commer- 
Ñ Bg inton & Winton, I, 33). 

shun, cane (Donax canniformis K. 

È Used in lhe in the Andaman Islands, can 
uekil, T, 853) Same manner as C. dichotoma 


C 
rae (Fr) Quel, 


Us (Agari 
m Politan. about 150 s garicaceae) 


becies of fungi with a 


) G . @Stribut; 

The cil, s e ation. C. dealbata (Sow. ex 
ni geid, musea ca PY some to be edible. 
“imines » 1526). ys 1°. 0ccasionally present 


Ron ts of 1S species is one of the 
ial el aoon eds” Galt Sect 
amus ya are C. nebularia Batsch. 

a Overeem, and C. laccata 


Scop. (Burkill, I, 587). C 
cent; it is not edible (Kraemer, 26). 
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COAL 
. uludens is phosphores- 


(Leguminosae) 
A genus of about 48 species of erect or climbing 


herbs or shrubs distributed throughout the tropics 
and subtropics. Five species are found in India. 


C. ternatea Linn. 


DE-P., II, 375; Fl. Br. Ind, Il, 208; Kirt, & 


Basu, Pl. 326. 


Hino & Benc.—Aparajit; Mar.—Gokurna; Tam. 


—Kakkanam, kakkattan. 


A pretty perennial climber with conspicuous 


blue or white flowers, found commonly through- 
out India. 


The blue dye from the corollas of the flowers 


can be used as a substitute for litmus. „Lhe seeds 
also yield a blue dye (Burkill, I, 588). The seeds 
contain a fixed oil and a bitter resinous principle. 
Both seeds and root-bark contain tannin (Dymock, 
Warden & Hooper, I, 460). 


The leaves may be used as a feed for sheep 


and goats. The analytical values for dry matter, 
digestible proteins, total digestible nutrients, 
starch, and nutritive ratio of the hay are 
respectively 89-41, 10-98, 52-07, 38-81% and 1:3-8 
(Chem. Abstr., 1845, 39, 2356). z 


The root of the plant has an acrid, bitter taste 


and is a powerful cathartic like jalap (Chopra & 
Badhwar, Indian J. agric. Sci., 1940, 10, 23). Tt is 
also diuretic. Powdered seeds mixed with ginger 
are laxative; the action, however, is accompanied 
by griping in the lower abdomen (Koman, 1920, 4). 
Th root-bark is diuretic and laxative. In the 
Philippine Islands roots are used in poultices for 
swollen joints (Burkill, loc. cit.). 


Clivers — see Galium 


Clover—see Trifolium 
—_——., Yellow—see Medicago 


, Sweet or Bokhara—see Melilotus 


Cloves — see Syzygium 
Clove-scented creeper — see Rivea 
Clownswort — see Stachys 

Club moss — see Lycopodium 
COAL 


Coal (Hindi—Koela, more precisely Pathar ka 


koela) is a fuel of supreme importance to India 
which is undergoing rapid in 
does not possess mu 
output of coal is a 
the principal produce 


dustrialisation and 
ch oil fuel. The annual world 
pout 1,500 million tons, and 
rs are the United States of 
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La e ONS py Great Britain the total carbon is high | ee 
AES ollowed by Great Britain e tota is high and the f 
Ameno Cee nese E Re together volatile matter is low. The propa ei low, à l Meri 
an i ee Bee than 70% of the world’s out- carbon to volatile matter, or the fue lon Of fy, S ger’ 
ee dia’s annual production of coal is about coal provides a useful index of the Tatio of the wt? 
30 million tons, ie. less than 2% of the world any particular variety of coal. The Petties | ake? 
roduction. About one third of the output is varies from 2:3 to 3:2 in lignites andl oni nepita 
k d for steam raising in railways, and about minous coals, and ranges from 3:9 to Semibity f padli 
oe sixth for the production of hard metallurgi- in true bituminous coal. Hill’s law, viz. thew 4) suf 
cal coke for the iron and steel industries. the depth of the seam from the sy; _ eae nie 
The production of coal in India for industrial less is the volatile matter of coal, has hice At ne 4 
purposes dates back to 1775 when Messrs. J. to hold good in the case of coals from ‘Ne Tt o aie 
Sumner and S. G. Heatly opened the first coal coalfield. The coals of the Barakar cen ii i 
mines in the Raniganj coalfeld near Sitarampur. Permian), being older than those of the Ranigan | fi 
At that time the mined coal was taken down the series (upper Permian) and Subjected to grete. jf the 
Damodar river to Amta and from there trans- load due to greater depth, contain less volatil fssem 
orted to Calcutta. matter than the coals of the Raniganj series, the CO; 
E COMPOSITION Ash is the inorganic residue remaining att | mayo 
Chemically, coals consist of a mixture of com- the complete combustion of coal. The ash of coal fess trc 
plex organic compounds; small amounts of includes in part the inorganic constituents pe. | and ca 


moisture and inorganic mineral matter aré pre- sent in the original vegetable substance (inherent objecti 


drogen. and oxygen are the mineral matter) and in part, the traces of clay | tobe 

Beet aictituents, and nitrogen and sulphur or other fine-grained plastic sediments mechani Most 

are present in small amounts. A progressive cally carried with the decaying mass of vegete | phorus 

evolutionary series links up the vegetable debris tion and now present as thin dirt partings, or | ae 

of the swamp forests with peat, lignite and coals. even intimately intermingled, with coal. lta eeu 

There is a steady increase of carbon and decrease includes the fine clayey material don a ’ 2 > 

of oxygen as we start with wood and end with shales and other strata associated w ea a 

anthracite; the hydrogen also decreases but The nodules and disseminations o Pym es ae 

-~ slightly (Table 1). carbonate minerals, which are sometim Tons 

a a rj +t to the ash. Th fo 

$ E in coals, also contribute in pat ae u 

Ji TABLE 1—AVERAGE COMPOSITION (%) eeoa] is seldom under Mommy i ay aly 

i $ H o Al up to 5%, as in Assam coals, R a Cren ower | Mah 

i oes Bee fare Roe EB coals (the main coals of Indo very consider bat s 

+ ignite Pa ba A 1.31 10%. The amount of ash varies Vese Tea | tim; 

) Biin coal 84:24 5°55 8-69 1.52 ably in different coals and eae fh the po | Sions 

jd Anthracite 93-50 2.81 2:72 0:97 e Same eane Ii bears no rea A wA prat Pasi 
o A “4 4 À 3 7 

: The extent to which free carbon exists in coal portions of other cone ae a excess oft m N ee 

i is uncertain. It is probably absent from the low tically an inert B, ja e © coal. ae. 

$ rank fuels such as lignite, but may be present cerea: garom oe of ash als afte | wea 

S in those of higher ranks such as anthracite. Gra- composition an ; . es a poston $ es att A « 

: « phitic coals found in association with metamor- value of coal. 3 ilicate, it will be momin B take, 

phic rocks appear to consist largely of free that of aluminium Sern oe f the 2 a a | ald 

carbon. When coal is heated to redness (to about sible than one in ie Fe ime; magne ae: | Whe 

900°) out of contact with air, volatile matter replaced by pas ee coal in which n atip s, 


Bee 5 A ; ide. 
(gases and liquid products) resulting from its ron oxide 5 We 
decomposition, distils off, and a residue of coke, easily fusible may ber ae of inf 
which includes the ash, remains. When this ash coal in which 


. : may 
= residue is finally heated in air, the ash alone The moisture a spygroscoPic 
| remains, and the loss during the latter operation ‘free’ moisture amo E T 
P is usually taken as fixed carbon. latter is retained 7 inherent ™ 
It has been found from a study of the ultimate is sometimes calle a measure ° 
composition and proximate analyses of coals that be taken roughly as etain 10 


4 T! 

the volatile constituents are highest when the the coal. High rank coa low rales 
total carbon is low and the oxygen content is of inherent monne sites and bro 
high, as is the case with lignites and sub-bitumin- high percentages. fe n fres 
ous coals, while in the anthracitic coals, where tain 30—45% mols 
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| shuctive oals: —When 


| ite coal breaks up, 


002% phosphorus, 


ip air they retain 15—20% moisture. 


:n from 1 to 12% moisture 
us coals Fae cin amount of free mois- 
f advantage in boiler firing or 
isture coals, however, de- 

oisture and crumble with 

wi ed exposure to dry air. 
ndling afier ProD a coal a three forms: as 
Suiphut “te (pyrite and marcasite), as orga- 
pineral sulp ompounds and as sulphates (usually 
nic sulphur iron sulphates) mainly found in 
Fc Js. Sometimes elemental sulphur 
: Sat as in some brown coals. Sulphur 
coal in variable content, 0-5—10%. 
tains pyrite or marcasite as fine 
the latter are rapidly oxidised, 
and spontaneous combustion 
occur. Masses or nodules of sulphides are 
ie troublesome as they do not oxidise so rapidly 
e can be picked out readily. Sulphur is an 
objectionable impurity in coals, especially in those 


5, is (o) 5 
i m 
aking: a a 

coke m ith loss O 


weathere 
ig also prese 
js found in coa 
jf the còal con 
disseminations, 


| io be used for metallurgical purposes. 


Most coals contain small quantities of phos- 


| phorus. The element remains in the ash when 
-wal is burnt and its presence has ordinarily no 
"significance. The amount of phosphorus in coals 


is, however, important when they are to be used 


| for the manufacture of coke for metallurgical 


Purposes, especially for the production of pig 
ton, This coke should not contain more than 
In the coals of the Damodar 


ey and of Giridih coalfields, phosphorus is said 
Ra In two forms: as a primary constituent, 


fin tee organic combination in the original 

cme stance, and as secondary inorganic cal- 

p sphate, derived from the igneous intru- 

vd highly phosphatic mica-peridotites. 

: Wever, the bulk of the phosphorus 

Present as apatite. 

co Coal is subjected to de- 

» Various volatile constituents 
n ; 

cn ted heat). During this pro- 

ate and the nee undergo partial fusion and 

: y product 4 Cons involved may give to the 

ne other anik oe or less eellular structure, 

og ee remain ia not fuse and their resi- 

Al shape on oo unchanged in their 

e. In the laboratory, the 

` coid residue, which, 

-> Or fixed carbon and ash 

a wae the term coke refers to 

Uct obtained by heating 

h en no agglomeratic pro- 

n on IS Said to be non-caking. 

the ee hard coke, without 

© of the original coal: 
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Giridih, Jharia 
Some Assam coals fur- 
they contain a large 
Some coals such as those 
in the Jharia and Rani- 
excessively in the oven, 


ossik ked intumescence of their 
vitrain bands on heating, and form a porous, 


rather weak, coke. Such coals when blended 
with other caking coals may be made to yield a 
hard coke. Coals containing low volatile matter 
(below 17%), high moisture (above 5%) and high 
volatile matter (above 40%), are seldom of good 
coking quality. Practically all coals with H:0 
ratio above 58 are good coking coals. Coals 
which coke cling to the sides of the mortar when 
their powder is rubbed with a pestle. Firmness 
of a coke can, however, be improved by using 
finely crushed coal and subjecting it suddenly to 
high temperatures. Better coke can_ also be 
obtained by introducing into a coke oven the 
powdered coal in a compressed condition rather 
than in a loose condition. 

Heating Value:—The heating value of coal is 
expressed in calories per gram or in British 
Thermal Units, B.t.u. per lb. The heating (or 
calorific) value of coal is expressed as the number 
of heat units liberated by the combustion of unit - 
weight of coal, it being assumed that the pro- ih 
ducts of combustion leave the system at atmos- i 
pheric temperature and pressure. The calorific ia 
value of coal can be determined experimentally 
in a calorimeter or calculated approximately from 
the ultimate analysis or the proximate analysis 
of coal. In addition, it is well to submit coals 
meant primarily for steam raising, to a practical 
test in a boiler. For locomotive fuel, the coal 
may be similarly tested on a definite journey 
with a goods train of known weight. In general, 


possibly due to the mar 


(moisture and ash free). 
PHYSICAL CHARACTERS ; 
A coal seam as found in India is always & par 
of the strata and constitutes a bed in a co ee 
able series. Occasionally, a coal seam may Be 
found to pass into carbonaceous shao z o ra 
more directions. Practically all the an 
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COAL 


show laminated structure. The lamination is due 
generally to alternate laminae of bright and duul 
coal. The colour of coal varies from light brown 
and yellowish brown to dark brown and brown- 
nish black in lignitic coals, and from greyish 
black and bluish black to iron black and pitch 
black in bituminous coals. The streak of coal 
varies from light brown to brown in lignite and 
from dark brown to greyish black in bituminous 
coals. Anthracitic coals give a black streak. In 
general, the richer the coal is in carbon, the 
blacker is the streak. The lustre of coal may be 
metallic, vitreous, pitch-like, resinous or dull. 
The specific gravity of coal varies according to 
ash content and type of coal. For coking coals g.= 
1-27+a, where g=apparent sp. gr. (moisture 
saturated coal) and a=ash content per unit wt. 
According to Whitaker, this formula holds good 
only for coals having 40% ash. The sp. gr. is 
highest (about 1-5) in anthracite and lowest 
(about 1-2) in lignite, the bituminous coals giving 
intermediate values. The hardness of coal varies 
from 2:5 to 3 in hard bituminous coal and anthra- 
cite. Ordinary bituminous coals have an average 
hardness of 2, and some of the lignites are as 
soft as rotten wood. Most coals are brittle and 
friable. The fracture of coal varies from con- 
choidal to uneven. Vitrain usually gives a 
conchoidal fracture and so does anthracite. Most 
laminated coals show cleavage. Cleavage in coal 
also includes vertical jointing, due to which a 
laminated coal breaks with more or less smooth 
surface along certain definite directions, usually 
two at right angles to each other and to the 
lamination. Cleavage planes may be close toge- 
ther or far apart. In the former case, the coal 
will be obtained in small pieces or will fall to 
pieces in handling. In the latter case, large 
pieces of coal can be readily extracted. 

Visible Components: —In most of the bitumin- 
ous coals, as those of the Jharia and Ranigan; 
coalfields, the laminated or banded structure is 
conspicuous. This structure results from the 
inter-bedding of the following four visible subs- 
tances each showing a different appearance on the 
fractured surface of the coal specimens. 

1, Vitrain (Anthraxylon of Thiessen) is the 
brilliantly glossy, jet black coal substance. uni- 
form in texture and having vitreous lustre and 
breaking with conchoidal fracture. It occurs as 
well-marked laminae (invariably lenticular) in 
banded bituminous coal. Plant structures are 


_ often indiscernible in this homogeneous material, 


but the remains of cells are sometimes visible in 
hin sections under the microscope. 
2. Clarain is another bright lustrous component 


ve 
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of coal, similar to vitrain. Cea 
banded or striated and conse ete is fat SS 
it has a silky lustre and dds Scatter tty 
conchoidal fracture. Vitrain par bre Wet 
is not in itself banded, and has = the of er me 
conchoidal fracture. It is possib] glass lustre. 
clarain are identical and refer eure vitran & 
of material. They are often ç] the sa i 
as brights or bright coal. assifieq togehe 
3. Durain or dull coal (Attrity 
is the dull component of bitumin of Thiessen) 
layer breaks with an irregular ang p a 
which is characteristically lustreless = Surface 
from the glassy surface of vitrain. intra disting 
durain is seen to include spores An 
woody fragments enclosed in a matrix aan a 
grains. Dull coal is usually higher in ache 
bright coal, but not always. The coal of the he 
Karharbari seam of the Giridih coalfield ae 
example, a good quality low ash coal. Asa “lh 


fine textured dull coals are exceedingly variable | 


in ash content and often pass insensibly into 
carbonaceous shales, although a close scrutiny 
usually reveals a difference of lustre between the 
low ash and the shaly types of dull coal. The 
former have a satin (silky) lustre, while the latter 
are earthy and give clayey odour. 

4. Fusain or mineral charcoal (also called 
Mother of coal) usually forms soft silky fibrous 
layers showing the cell structure of wood, often 
coated by fine, graphitic powdery material. I 
commonly separates (at irregular intervals) into 
bright and duli layers of bituminous coal. This 
material is responsible for the dirty and a 
character of ordinary coal, for it is er 
friable and is easily reduced to fine powder. “it 
of it however, is not soft and silky with SE 
fibre but is hard, rather dull with st 
separable fibres and resembles charco 
closely than the typical form. 
forms only a minor fraction of a C0 
about 2—5%. 

CLASSIFICATION Jant 

According to the nature of the P vided im 
from which they are formed, coals ar? n coal 
two types, Sapropelic coa 
Sapropelic coals are non-W00 y 


from organic oozes, and Consist a oj! algae 
pically homogeneous mass of Spore a Oe 
macerated plant debris. Toran aes Jess OH | 
coal are examples. These coals nee so T ch: 
iram moomell clo mel are SS d by ê yer 
volatiles that they can be ign panded “ie 
They are typically massive an | in aie 
and on distillation yield 0” pare 
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J are not SO far known to oceni 

rtant an ‘c coals, the remains of woo 
nie In Be inate The coal substances 
in Mark predo group, are derived from 
on in, ae swamps which by their 
k rowing ielded peat; the latter 


; P e yi 
janis r water hav€ ; rey 
rece) under converted into true coal. Eased on 
was 


Sa hysical and chemical 
0 Bee alin the transformation of 
Mert coal, the coals are classified 
a sub-bituminous, bituminous, 
semi-anthracite and anthracite. 
supers of humic coals represents the several 
‘ch can be traced frora peat to an- 
eral, there is a steady increase 
h of fixed carbon an ota 
ihe cae Be se in the moisture content 
Pa e constituents. Coals of similar chemi- 
ation and of approximately similar 
heating value are grouped together in one rank. 
The lowest rank is lignite which is very much 
like peat, and the highest rank coal is anthracite 
which is the nearest approach to pure carbon, 
although some 3% hydrogen and 3% oxygen may 
be present. 
Peat is not regarded as coal, though it repre- 
sents the first stage in coal formation. Peat is 
formed by the decay of vegetable matter in moist 
places (gently sloping surfaces in upland country 
or in shallow basins in lowland tracts). The upper 
is in a peat bog are light coloured (like a 
rown pulp) and the vegetable structures are 
his aa Deeper down, the layers become 
ne eae ee and consist of mature peat of 
Vegetable me meee (plastic) character, in which 
According to ne ae may or may not be visible. 
cation, eat ie ; S.A, Geological Survey classi- 
ture (which ‘6 a ce approximately 85% mois- 
semiarid Par reduced on air drying in arid 
ae fixed carb &lons), 10:4% volatile matter, 
290 Bu, and has a calorific value of 
dying, peat is nee ue to the cost of handling and 
Often low in ae an economic fuel, but being 
ce p = it may be made into bri- 
i tik So used as a fertilizer or for 
aasit has a Meh nite 
gh nitrogen con- 
ihe Wi IS that of the pac only true peat found 
wampy accumulations of 
boys ay tion m aes India which occur at 
freque, eli to be lesa he resources of these 
£ io Ooa ge. The dried peat is 
materia] camund to be used as 
Sa occurs at depths of 
Teeordeg acuta, S Of the Hooghly river in 
from Kash Ccurrences of peat are 
mir and Nepal but these 
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COAL 


Osits are probably to be classed as lignite. 
ne aa (or Brown Coal).—Lignite is “toate 
related to peat and forms a connecting link bet- 
the sae ane ordinary coal. It is brown, and 
tour darkens on exposure. It possesses a 
woody texture or is composed of finely divided 
plant tissues. The woody fibres, when visible, are 
embedded In an amorphous ground mass consist- 
ing of macerated vegetable particles. It often 
contains small grains of resin. Lignite splits 
parallel to the bedding, but due to excessive mois- 
ture (25—45%), it dries on exposure to air, and 
shrinks and breaks up readily in an irregular 
manner. Hence, it cannot be moved far from 
the mine. It is also likely to ignite spontaneously 
as il absorbs oxygen readily, and hence, it must 
not be stored in the open. It burns readily with 
a long smoky flame and has a low heating power. 
The calorific value of lignite is usually 6,000— 
7,000 B.t.u./lb. The Tertiary coals of Assam, 
Punjab, Kashmir and Baluchistan are usually lig- 
nitic. The Cretaceous coals of India are also 
lignitic. The important occurrence of peaty 
lignite is that of Palana in Bikaner State (Raj- 
putana). This lignite contains 40—45% moisture 
when freshly mined, but exposure for a few days 
only reduces the moisture content to 15%. In 
1884, Bose described an occurrence of lignite in 
logs up to 6 in. diam. embedded in alluvial peaty 
clay below the sand of Karun river, 3 miles SW. 
of Raipur (C.P.). Similar deposits were said to 
occur at other neighbouring localities. Lignite 
also occurs in Travancore and Malabar coasts, and 
recently an extensive deposit of lignite, 20—70 ft. 
thick, has been found in South Arcot district 
in Madras. Lignite is extensively used in the 
manufacture of producer gas. Its main defect as 
fuel is that it readily crumbles to powder and 
much of it is lost in transport and as unburnt 
powder in smoke. Lignite is used largely as 
briquettes. ae ‘ 
Sub-Bituminous Coal (or Black Lignite), is 
black in colour (much darker than lignite) with 
a dull, waxy lustre. It is denser and harder than 
lignite and has a lower moisture content (12— 
25%). Most sub-bituminous coals are banded like 
bituminous coal, but they are poorly jointed 
parallel to the bedding and therefore Spay aed 
slabs instead of breaking into rectangular frag- 
ments. Some varieties disintegrate (like lignite) 
> 3 therefore difficult to trans- 
on exposure, and are therel Reise 
-minous coal is a good fuel igniting 
port. Sub-bituminou: cotta ce 000 — 11,000 
asily and having a cator : : x 
E If low in sulphur, it nh pea 
manufacturing gas. Some of the Eocene © 
India are of sub-bituminous type. 


237 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


—————————— EO — = =—"— | 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


coan ET 


Bituminous Coal: —It is the ordinary house-hold 
coal. It contains no true bitumen, but the name 
is due to the circumstance that it burns with a 
smoky yellow flame similar to that of bitumen 
and one of its distillation products is coal tar 
which is of a bituminous nature. Bituminous coal 
is black, usually banded due to layers of bright 
coal, and breaks along vertical joints (known as 
cleats) into rectangular, columnar or cubical 
pieces. Sometimes the fracture is conchoidal. The 
lustre varies from dull to brilliant. Bituminous 
coals are denser, harder and stand exposure better 
than lignites and sub-bituminous coals. They are 
excellent steam, gas and by-product coals. The 
fuel ratio is below 2°5 and the calorific value 
varies from 11,000 to 15,000 B.t.u./Ib. (according 
to U.S.A. Geological Survey classification). Due to 
the excellent heating qualities and the ease with 
which it is handled, bituminous coal is perhaps 
the most extensively used fuel in the world. In 
India, the Gondwana coals are mostly bituminous 
coals. Bituminous coals are divided into high 
volatile and low volatile coals. High volatile 
coals have a fuel ratio less than 2, whereas 
low volatile ones have a fuel ratio exceeding 2. 
The coal of the Raniganj series is usually high 
volatile coal. High volatile coals are long flame 
coals, and are used in the gas industry, coal tar 
distillation and glass works. 

Semi-Bituminous) Coal 


Super Bituminous (or 
is the highest grade of bituminous coal. Its 
ealorific value varies from 12,000 to 15,400 
B.t.u./lb. and fuel ratio, from 2-5 to 5. It is 


nearly smokeless and its better grades possess 
superior heating power to any of the other coals, 
including even anthracite. Jointing or cleavage 
is highly developed so that it generally breaks 
into small prisms. 


Sub-Anthracite (or Semi-Anthracite) is harder 
than super-bituminous. coal but not so hard as 
anthracite. It ignites more quickly than anthra- 
cite and burns with a short yellow flame which 
changes to blue. The fuel ratio varies from 5 to 


Anthracite is black and hard coal, showing sub- 
ee lustre and conchoidal fracture, with little 

a recognisable bedding remains, but often showing 
strongly developed joint fractures. Anthracite 
‘has a very low percentage of volatiles and a high 
_ percentage of fixed carbon, the fuel ratio being 
e than 10, It does not soil the hand, ignites 
‘difficulty and burns slowly with a short blue 
e without smoke. It cannot be kindled with 
d, but if ignited by bituminous coal or gas 
- steadily until entirely consumed. The 
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heating power. of anthraciti 
14,000 to 15,000 B.t.u. Io Tres oa 


. i Tieg A 
rated by their combustion and aiea heat ftom 
smoke, render them especial] he freeqo Sts 
lurgical and naval purposes 2 Suitable for iom | 
stoves. Anthracite representa slow co sea. 
the change from vegetable m m e norma stion 
bituminous coal altered by ken ter to coal T of 
India, coals of super-bitumin and pressure È goloto! 
anthracitic types, occur in th aa approachin set 
(Eocene) formations of the outer eau Tertiary p 
of Kashmir. Some of the eruh AA ii | (ira 
Lower Gondwana (Permian) strata seams of the | grado! 
Himalayas are also SUPET Darjeeling (odd 
sa eacitic. ES Gy grade 

NDIAN COAL GRADING Cua 
: SSIF: i 
A Coal Grading Board was ConA A | ae 
Government of India in 1924 to anne Wy the : 
classification and certification of exp ae the 
che following are the grades of Indi TA 
by the Board. These grades were originally m 
for the coals of the Damodar valley fields 
COO 
TABLE 2—COAL GRADING BOARD CLASSIFICATION fay 
Low-volatile coal High-volatile coal } mih 
(mainly seams of the (mainly seams ofthe f CH, 
Barakat measures) Raniganj measures) | 
Selected Up to 13% ash; over Upto 11% ashi te | 
Grade 7,000 cal./g. or 6,800 cal.jg. or 122 f 
12,600 B. t. u./Ib. B.t.u./Ib.; under 6%, | Blank 
moisture | ade 
Grade Up to 15% ash ; over Up to 13% esh; | ingol 
No. 1 6,500 cal./ g. or 6,300 cal./g: ot 
11,700 B. t. u./lb. MRD i ah 
under 9/ Ting 
Grade Up to 18% ash; over Up to 169% ash; 0# 
No. 2 72,000 Bik or 6,000 oof 
10,800 B. t. u./Ib. aa 10% mosie | 
Grade All coals inferior to the above: 

No. 3 | 

3 A ; : oal WS 

_ This commercial classification g a Indies 
meant to standardize the expor Fell py the | infu 
but since the prices of coal were ofigel | Sth 
K dified an simp 1 | ~—_ 
Government in 1944, a mom” oals, not a and 
scheme has been adopted for ee = s the oF ot 
for export. This scheme 1S Lil y Grad | theo; 
Commissioner’s Grading or the | accor 
of non-export Indian coa S. Carti 
ORIGIN OF Coar coal i5 cee actu; 
It is now generally admitte¢ se eral * Stew 
i aei a the She chee | pa 
posed plant ma e ees 10 of ie the. 


of coal represent different d 
decomposition and physica ; 
original material: The variou 
mation of coal from paren 
shown in Table 4, 


j aS 
Two opposing Views known 
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TABLE 3—COAL COMMISSIONER’S GRADING SCHEME 


RS igunj measures 
OM , For coals of RaniguDy 
x | 
Ton | i 
leta, | Ash T Moisture 
Stig 2 
nd of under 17°5 | 
Wi f god A z—19:0 | 
e, | TO | 
ching gaected B 19-0-—24'0 | Calorific values are 
rti I © not required. 
ttiary grado No. | 
No. II 
of the fo y | 
eeling grado No. IMA | 
Sor grade No. TB 
OAL FORMATION (BONE AND HUMUS) 
oy te A. Original Material 
or è . 3 
| a Lignocelluloses, vyogotable proteins, resins, fats and waxes. 
1 fixed B. First Stage of Change 
meant 
(a) (b) (c) 
; f ; i 3 7 tation 
| Fermentetion, forma- Maceration by w ater Transpor 
ATION te of peat bog and possibly also by water and 
vith evolution of segregation, giv- redeposition 
oal CH, CO, H,0. ing (1) colloidal gels elsewhere (some 
a i (2) insoluble matter times). 
l C. Second Stage of Change 
he (a) (b) 
der 6%, |  Blanketing under newer strata Earth movements producing 
| and consolidation and dewater- laminated structure. 
shove | in of the mass by pressure. 
i in | D. Third Stage or Bituminisation Stage. 
moito: | Pe maences of pressure and (subordinately) slowly 
+ ore 
i 2 Progressive dewatering, 
ie | ) act COs H, and CH, by internal conden- 
a Saaeinntion of acidic and basic humic bodies, 
ae | een of coking constituents from phenolic 
al iit | E. F 
f India E. then nae Stage or Anthracitisation Stago 
j isa . ia 
by te | Ag Pressure Br the bituminised material under the 
mpl | Movements, emperature produced by intensive 
t meal f ad Drift Oris 
ngin 
he C 


| 0 
radi | they 


accumu 2E held regarding the method 
fee ulation of vegetable matter. Both 
a low lying peat-bog, but 
w, the coal-bed and its seat 


i nes Star j 
| *otding y with 
ath (or one vie 


| Oe 
sd thua site eye a fireclay) represents the 
al A A i and EN Swamp, i.e., the vegetable matter 
oe a tt the coal: Ben the same area where we 

oo get ccordi i 
tie nian ae Sms was ane ee wane 
ebt p: Tp Eons, R of water into the N 

fT the: loys, ~ OF estuaries 

4 n sity m z 


8 point i 
Origin of cared quoted in favour of 


For coals of seams other than those of Ranigunj measures 


Ash 

% 
under 15 7 
15—17 l 
17—20 


The moisture shall not exceed 29, 
20—24 f delivered. Calorifio values are ore 


2498 | quired. 


28—35 


S 


(1) In the existing peat bogs, e.g., the Great 
Dismal Swamp in Virginia, decayed vegetable 
matter is accumulating in situ. 

(2) The coal seam frequently rests upon a bed 
of fireclay (underclay). The constituents (alka- 
lies, lime and iron oxide) which act as flux in 
common clay have been extracted by plants that 
grew on it, when it acted as soil. 

(3) The underclays and sometimes the sand- 
stones and other rocks associated with coal contain 
upright fossil tree trunks or fossil roots which 
sometimes are so numerous as to suggest the 
occurrence of a fossil tree forest. 

(4) Coal seams are fairly constant in composi- 
tion over wide areas; the ash percentage in a 
particular coal seam would have been more vari- 
able if the material had drifted into the present 
position. There is also a general absence of 
detrital material, sand or clay, in coal. 

(5) The absence of any aquatic fossils in coal 
is cited as another evidence in favour of the 
theory. 

The advocates of the Drift theory point out the 


defects in the in situ theory and in support of 


their view point out that: 


(1) Seat earths are often absent and seams lie 
directly on sandstone, conglomerate or shale with- 


out a trace of rootlets. 


(2) There is usually a greater percentage of 
prostrate or inclined trunks than those having a 


vertical position. ; 
(3) In case of numerous and closely contiguous 


in the Jharia coalfield) separated by 
ae the Growth in situ theory demands 
rapid and frequent oscillatory earth movemehts 
— first a land surface with formation of peat, then 
its depression and burial, these operations being 


ny times repeated. 
anit It is estimated that it takes 10 ft. of peat to 


form 1 ft. of coal so that a 30 ft. seam must have 
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COAL 
formed from a peat deposit 300 ft. thick which is 
far in excess of any peat at the present day. 

(5) Present day evidence of the Drift theory is 
to be found at some river estuaries, €.8., in the 
deltas of the Mississippi and the Ganges. 

(6) A coal seam behaves like a sedimentary 
rock. Many seams are stratified and made up of 
layers of coal with partings of shale, clay or sand- 
stone, varying from a mere film to several feet in 
thickness.  Carbonaceous shales often pass 
laterally into beds of almost pure coal. 

According to this view, a seam of pure coal 
indicates an area to which the lightest and finest 
material had access. Coal seams would be formed 
during intermittent, but downward, earth move- 
ments during formation of a depression which 
became consecutively filled with coarse material 
(sandstone), followed by finer sediments (shales 
and clays) and finally by drifted wood and plant 
debris, the lightest of all. It is difficult to imagine 
an area to which only the lightest material had 
access for a period represented, say, by 30 or more 
feet of coal. It is, however, believed that the 
transported decayed vegetation would reach its 
resting place in a more or less condensed and 
incompressible state, so that 30 ft. of pure coal, 
according to this view, need not represent many 
times its bulk of transported material. That the 
condensed vegetable pulp quickly hardened or 
passed into coal while the coal measures were still 
being deposited is shown by the not infrequent 
occurrence of angular or rounded pebbles of coal 
embedded in the coal-measures sandstones of most 
coalfields; sometimes they have the structure of 
ordinary coal, with alternate bright and dull 
layers. 

The characteristic feature of all the Indian coal 
seams is that they are invariably inter-bedded 
with sandstones and shales of definitely sedimen- 
tary origin (fresh water or marine). The whole 
sequence of strata is in ‘most cases suggestive of 
continuous deposition under water. It is there- 
fore inferred that the vegetable material (that 
has been converted into coal) was itself transport- 
ed and deposited in relatively calm water. In 
some cases, there is an entire absence of fireclays 
or underclays underlying coal seams. There is 
no record of any erect stems with attached roots 


occurring in the Gondwana, Mesozoic and Tertiary 


soalfields. The plant fossils so far obtained from 
e various coal-bearing rocks of India have in 
nost cases been identified as terrestrial forms. 
e evidences support the common belief that 
1 coal was formed from plant material of 
rial vegetation which was transported into 
r valleys, estuaries or even into the sea. 
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GEOLOGICAL DISTRIBUTII 

From the geological stand Inpiay Con 
India can be grouped under fo » the Coalfer 
Gondwana coalfields; (2) Jur ar heads, ae 
Cretaceous coalfields; and (4) Tec i 
Of these, the Gondwana coalfi an 
important. In 1946, they rade Tra 
total coal mined in India. The e 
output of coal was won from ie : 
fields. The geological distributio ertiary Coal 
coalfields is shown in Table 5. aoi Indian 
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Of the Ing: 
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THE LOWER Gonpw 

The Gondwana Coane COALFIELDS | 
ments, preserved mainly due to fauli are fra | 
original fresh-water basins of resit AA of sere 
These may be termed (1) the Damoda a extent, | 
the Son-Palamau basin, (3) the Mahan ae Q) | 
(4) the Chhatisgarh-Rewah basin, (5) ia | 
vari-Wardha basin, (6) the Satpura basin, aa | 
the Eastern Himalaya basin. The cN 
Gondwana age occur therefore principally a 
Bengal, Bihar, Orissa, Central India, U.P., Central | 
Provinces, Hyderabad, Madras and in the Eastem | 
Himalayas (Fox, Mem. geol. Surv. India, 193, } 
59: Gee, Rec. geol. Surv. India, 76, Bull., 16, 194) 

Most of the Gondwana coal occurs in the Lover | 
Gondwana formations, i.e., in the Damuda (a f 
Damodar) series, which contains two coal-bearng f 
stages, the lower or Barakar Coal-measurts a 
Lower Permian age and the upper or Ranigan) 
Coal-measures of Upper Permian age. The coal | 
of the Barakar stage are of more mature type 
than those of the Raniganj stage. The r l 
contain 1—3% moisture and 20—30% vo | 
while the latter contain 3—8% e mae | 
and 30—36% volatiles. The fixed oa ee ae 
Barakar measure coals is 56—65% and nin tle | 
strongly caking; whereas Cea | 
Raniganj measure coals is 56—607 al 
good gas coals and long flame steam 


COALFIELDS OF BIHAR (pH aid oR 

Coalfields of the Rajmahal Area peen Ie ort tbe 
Jilbari Coalfields.—A g-ft. seam has 5 pulber i 
under Dakaita hill near the vilsen thick ot Tat 
Two seams, the upper one â out 0% sE Sti 
near Jilbari. Coalfield: This con | = 

2) Ch -bhita Coalfiela:— 1, poet 
ee 7 aie long Near Maliisbat ave w fel 
sears, 9 ft. and 6 ft. in thick ality: ee 
vercried but the coal is of poor $ gamins x 

(3) Pachwara Coalfield: — g as been | a 
caking coal of high moisture iced Bey by 
from this coalfield and it eee prick, “SE 

ed omis 7 


and Chilgo. 


It is locally y 
(4) Brahmani Coalfield: 


—_— 
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Sof 8 
a s 
ty Pleistocene £ Lashio, Namma, etc. in 
i ( Ahea Shan States, l 
dl urma. 
Moy ? 15 
of te Pliocene Karewa of Kashmir. | 
Indian Miocene * 30 Namchik, Makum, Jaipur, | 
Coal, Nazira and the Naga = 
i dial foe coalfields in | 
ssam. Lignite of S. 
Arcot (Madras). i 
{ Upper Eocene 45 here EE | 
a PP r ee 
seven oe canal aul or | “a 
iver coalfields i & 
extent, i thern Burma. paren: 
in, (Q) | meet 60 | 
ba Lower Eocene Palana in Rajputana; | 
Coi | Khost and Mach in Baluch- | 
| istan ; Kalakot in Kashmir | 
and (7) and Dandot and Makerwal 
elds of | of the W. Punjab. | 
lly in | Cretaceous * 135 Darangiri, Rongrengiri, 
Central | etc. in the Garo hills and Creta 
| l l ceous 
Haste | some fields of the Khasi Coalfields 
1, 1934, | Upper Jurassi ibe oa 
5, 1945). | pr y Coal seams of Cutch; q 
Gi | \ pee Ghat coal in 
Lower | Yarbada valley. | 
192 
da (ot tomona | ies : Jurassic 
bearing | oi-an, Panlaung river | Coalfields 
wrestle fields in Burma, Kalabagh 
s 0 | coal in the Punjab. | 
anigan) Upper Permian 240 Raniganj and Jharia coal- 
ne coals | fields and some seams of | 
re tye | the Bokaro coalfield in the 
| 
formet | Damodar valley; Darjeeling | 
aatis | Himalayas coalfields. ] 
ae | Lower Permi a 
noistule | emen 270 All Lower Gondwana coal- | 
inte A fields in peninsular India Gondwana 
hey a | including Damodar valley, | Coalfields 
ne ( Mahanadi-Brahmani valle 
7 in the | Pranhita-Godavari walle | 
hey are l Pench valley, Wardha l 
| valley, Son valley coal- 
i ï 
j 1 The Mioc fiolds, etc. J 
we 2 The cae coalflelds of Upper Assam are now regarded to be of Upper Hocene age- 
ure 4 exten ds f ous coalfields of Assam are now regarded to be of Lower Eoceno age. 
epi northwy rom Panchbahini t S ; 
pulbet is est of Sarsabad o Saldaha, west and (3) Jainti Coalfield: —This coalfield has three 
KE o alfel ated that th seams of low volatile coal of which the lower 
ai estimat S is about 70 a ee area of the above seam of 4 ft. 4 in. thickness, is of good quality 
fie? | | Sams at about 200 5 miles. The reserve is possessing ealorific value of 7,215 calories. The 
wo F op, = Hur million tons. Twi reserve i illi f d quali 
wt | COghar ce coalfield se . Two coal reserve is about 2 million tons of good qu ity 
ec i Feld Coalfields: (1) Kos be promising. coal, of which 1 million tons is coking. 
Oceurri S coalfield has t undit Karaia Coal- Hazaribagh Coalfields :—(1) Giridih or Karhar- 
wo thin coal seams bari Coalfield—The area of this field is about 


En i 
O Shana Village Khairbani 


‘ ams tC 
af N vate 23 ft. tt — There are two coal 
: | abouts, Places, mh ckness, which are worked 
ng i 2 mili: © reserves are estimated to 


on t 
ons but the coal is inferior. 
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11 sq. miles of which 7 sq. miles are productive. 
The field contains three seams—Karharbari Lower 
and Upper seams and Hill seam. The Upper Kar- 
harbari seam which is from 4 to 10 ft. in thickness, 
is practically exhausted. The Lower Karharbari 
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he lig : 
| dtenden a the coalfield, ho 


Gn thickness. The coal of this 


- 0—24 ft: < g metallurgical coal with 
gn he finest Ce available in India, but 
= ph sphor peing solely utilized for railway 
ie coal 15 n ine sulphur content of the Giridih 
jocomoti an pelow 0°5%- The Giridih coals are 
oal Se SA good quality coking coal in this 
dull. The ated to be about 20 million tons and 
i me coalfield to be not more than 25 
the He 


ears: ; .—One coal seam, 4 ft. in 
"o Chope Cae Peis field 
pices, 1S Coalfield: —Three coal seams of 
t is 8 ft. thick, the middle 4 ft. 
; i of an unknown thickness have 
thick and m aan this coalfield. The quantity 
pr js estimated at 14 million tons. 
estar Valley Coalfields: —(1) Jharia Coal- 
ald—This is the most important of all the coal- 
felds of India being responsible for the production 
of about 40% of the total coal mined in India. 
The total area of coal-bearing rocks of Jharia coal- 
feld is 105 sq. miles. There are 18—20 coal seams 
of workable thickness in the Barakar series of this 
coalfield and 9 seams in the Raniganj series. The 
coal seams of the Barakar series have been num- 
bered serially, the bottom seam as I and the top 
seam as XVIII. Coal found in the upper nine 
seams is caking coal, usually of good quality. 
Plant fossils—Glossopteris leaves and its roots 
known as Vertebraria as well as Schizoneura 
ae and leaves and silicified trunks of Dadoxy- 
ihe Say often found in the coal measures of 
ie peace eld. The Barakar measure coals 
rs a coalfield may be divided into (i) low 
Sito! sie) i) medium volatile cok 
‘ontaining 26—28% Se me ium volatile coals 
le coals containing 2 7 “3 ame! (iii) high vola- 
Ranigany meee oe X 8% volatiles. The 
lig et moisture cont s which have a slightly 

Mother respects si ent than the above coals, are 

a coals of ie pear to the high volatile Bara- 

"serves of the Jh eld. The total workable coal 
arla coalfield are: 

Witkin 509 fe, fu 
» 1,000 ft 2,000 million tons. 
OU o o Le A 

The j ne? : 4,500 a $ 


om tho surface 


aa wever, is mostly 
ae esti als occurri Serves of superior grade 
OF 2999 ated to be co above seam No. IX which 
tay x Wie 60 million tons within a depth 
Ag OW be expe std Packing, the life of the field 

Seam a u a ae to be about 60—70 years. 
Nd above) Bee Sao! the Jharia coalfield (X 
ntain an enormous quantity of 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


excellent coki et 
ent coking coal, the Jharia coalfield 
been rightly called the most important store noded 
for metallurgical coal in India. Caking coal of 
inferior quality (high-ash caking coals) as found 
in the Jharia coalfield, make the finest domestic 
fuel (soft coke) available in India. But the soft 
coke is manufactured in the open and, therefore, 
crores of rupees worth of by-products are lost to 
the country. 

(2) Chandrapura Coalfield:—This is a small 
basin-shaped Gondwana coalfield, 400 acres in 
area, occurring at the western end of the Jharia 
coalfield near Chandrapura Railway Station 
(E.LR.). 6—7 elliptically outcropping coal seams 
are found, one of more than 25 ft. thickness and 
another about 10 ft. in thickness, occasionally 
disturbed by faults. Much of the coal is of fair 
(II grade) quality. 

(3) Bokaro Coalfield: —Twenty-nine coal seams 
have been traced in this coalfield by boring. Their 
thicknesses vary from 4 to 69 ft. Some of the coal 
is strongly coking and of very good quality 
having a calorific value of more than 7,000 calories. 
The phosphorus content is less than 0:3%. The 
Kargali seam of East Bokaro field is the most im- 
portant; in one section it is 125 ft. thick, including 
thin bands of carbonaceous shale. About 800 
million tons of coal are available here of which 
about 300 million tons is of good coking quality. 

(4) Ramgarh Coalfield: —The coal-bearing rocks 
of this coalfield occupy about 30 sq. miles, and 
there are several thick coal seams, but the coal is 
of inferior quality. 

(5) South Karanpiura and North Karanpura 
Coalfields :—Several coal seams up to 50 ft. in 
thickness (the Argada seam being 90 ft. thick) 
occur in the South Karanpura coalfield, and there 
are several coal seams in the North Karanpura 
field, some of them being more than 72 ft. thick. 
The coals are generally dull in appearance and 
are semi-caking in South Karanpura and mostly 
non-caking in North Karanpura. Calorific values 
of South Karanpura coals vary between 6,500 and 
6,900 calories, the Argada seam topping the list. 
The total reserve of good quality coal in the 
Karanpura fields down to 2,000 ft. depth, is about 


750 million tons. 
(6) Auranga Coalfield: —This coalfield has an 
there are many coal 


area of about 100 sq. miles; re n5 
seams in this area, some of them attaining a thick- 


out 40 ft. 
tS ee Coalfield: —This coalfield occurs 12 
miles west of Auranga coalfield in the Palaman 
district. Its area is about 80 sq. miles. Many a ; 
seams of variable thickness have keen found in 


the partially explored coalfield, one of them being 
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13 ft. 8 in. thick. The coal is relatively high in 
moisture and is non-caking. 

(8) Daltongunj Coalfield: —32 sq. miles 
coalfield are covered by coal-bearing Barakar 
rocks. A coal seam of about 30 ft. thickness 
occurs at the Rajhara Railway Station. A boring 
proved the presence of 14 seams of 6 in. to 5 ft. of 
coal. The reserve of coal in an area of 1 sq. mile 
near Rajhara was estimated to be 9 million tons. 
COALFIELDS OF BENGAL AND PART OF BIHAR 

(1) Raniganj Coalfield: —The present known 
limit of this coalfield has an area of c. 600 sq. 
miles. But this coalfield does extend to a long 
distance beyond its eastern limits as known at 
present, where the coal-bearing rocks lie under a 
thick mantle of alluvium. Occasional borings 
“carried out in this area by the railway and various 
private bodies have revealed coal. Coal seams 
occur both in the Barakar and in the Raniganj 
measures of the Raniganj coalfield. The impor- 
tant coal seams of the Barakar stage are: 

Damagaria seam—Non-coking coal; cal. val., 
7,150 calories. 

Laikdih seam—Good coking coal; cal. val., 
c. 7,600 calories. 

Ramnagar seam—Coking coal; cal. val., c. 7,000 
calories. 

Begunia seam—Coking coal; cal. val., c. 7,200 
calories. À 

The following are the important coal seams of 
the Raniganj stage. 

Ponihati seam—cal. val., c. 7,200 calories. 

Dishergarh seam—cal. val., 7,200 calories. 

Jambad-Nega seam—cal. val., 6,800 calories. 

Ghusick seam—cal. val., 6,900 calories. 

Usually coals of the following seams of the 
Raniganj coalfield are used for making metallur- 
gical coke either alone or mixed with highly 
coking Jharia coals: Ramnagar, Laikdih, Begunia, 
Ponihati, and Dishergarh. The Dishergarh, Sanc- 
toria and Ponihati seams yield excellent gas coals. 

Non-coking coals of superior quality are found 
in the following seams of the Raniganj coalfield : 


of this 


-Damagoria Salanpur “A” seam; Gourangdih seam; 


Samla seam; Raghunathbatti seam; Jambad-Nega 
seam; Ghusick seam; Badjna seam. 

The total reserves of all coals in the Raniganj 
coalfield to a depth of 2,000 ft. are about 9,000 
million tons. Good quality coking coal is only 
about 230 million tons. The present output of the 
coalfield is about 83 million tons which forms 
about 29% of India’s coal. 


2, Darjeeling Coalfields: —In Darjeeling district, 


omising deposits of coal were reported from 
ndharia and from the area between Lishu and 
amti rivers. The coal seam of Tindharia is 11 


ft. in thickness. A numb 
of excellent coking SRG oa 
the Lishu area. The average ash 


Cont be 
ents 
y between 
Seion ia 
re ou S, 
fixed carbon, 


26%. Reserve of coal is about 
Several seams of graphite shale 
containing more than 40% fix, 
banks of the Diana river at » On 

paiguri district) Frontier, west of Bengal a 
ress, north of Diana Forest Rest Has fort. 
Himalayan areas where coal occurs ae Other 
Miri, Daphla, Aka and Bhutan hills ae In Abon, 
Duars. The seams are, however oe In Buxa 
and crushed. » toled, faulted 


COALFIELDS OF ORISSA 

(1) Talchir Coalfield: —The : 
two workable seams in an ares of aA 
miles near Talchir. The seams are: the to a 
about 9 ft. in thickness and the bottom sean Sf 
in thickness. The coals of this field are dull a 
frequently shale-like. Though relatively low in 
ash, the coal contains about 10% moisture. Certain 
sections of these seams are of good quality, their 
calorific value being between 6,000 and 7,000 
calories. 

(2) Ib River or Rampur (Sambalpur) Coalfield: 
—This is a part of the south Rewah and north- 
eastern C.P. coalfields extending south-east into 
Orissa. It contains several coal seams of which 
the thick seams worked in the Ib river colliery 
and known as the Ib river (or Rampur) seam f 
of good quality, though high in moisture. ts 


calorific value is about 6,600 calories, i 
so-called Bungalow seam has a calorific Ber 


Reserves of the 
miles and up ” 


‘Ilion tons. 
100 mi ied 


about 6,000 calories. 


seam within an area of 20 sq. 
to be 


(3) Hingir Coalfield: : 
in Hingir Zamindary of Gangpur »tak" t403 
unexplored coalfield has an area 0 anig") 

ne 00 


miles. Rocks of both th 
series occur in this field. 
seam of fair quality, 49 fi: 
presence of a thin 2-ft. coal-seam, 
the surface, has been recently m Katra 
region between Gochhapua 2° 
Ganjam district. 
SoutH Rewa COALFIELDS 

(1) Singrauli 
area of about 500 sq. ™ es. 1g ft. seam Og 
Mirzapur district of UP. An am occuro pid 
near Naunagar and another sea™ is 6i g 
Parari seem promising, the 

(2) Korar Coalfield: — 
close to Umaria field ha 
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thick are known. The 


1G fie 


ams; ~, f 
ia of coal is goo: This coalfield has an 
qui m ria 


a Jes. The most interesting fact 

Op nly : ae PN ocurrence of marine fossils 
rout this fie The field has 6 coal seams, 4 of 
‘pove Talchir able. Their total thickness is 
which re V ‘ante calorific values vary between 
1 25 ft The available reserves of 


25 1b. ; 
pou lories. re 
0 a Resta are estimated at 24 million tons. 

Jin thi s 


In Sopa lfields: —The north Johilla 
ma) Johilla Be a miles and the south 
d has an F sq. miles. A top 17 ft. and a 
ie ee within 20 ft. of each other are 
ee feld. The coal is of fair to good 
oe ae available coal reserve within a 
quaty- ic about 30 million tons. 
depth of 500 ft. is a l 
ey Sohagpur Coalfield: —This coalfield has an 

OF about 1,200 sq. miles. Nine seams, 3—5 ft. 
in thickness, occur in this field. The coals of some 
of them are of good quality, their ash percentage 
being 10—15. 

COALFIELDS OF CENTRAL PROVINCES 

The coalfields of Central Provinces fall into 
three groups—the Chhattisgarh, Satpura and 
Wardha Valley. 

Chattisgarh Coalfields: (1)Tatapani-Ramkola 
Coalfield—This coalfield, though within Central 
Provinces, actually octurs at the eastern 
extremity of the Damodar valley within the limits 
of Sirguja State. It consists of two separate 
areas—the eastern area and the western area. The 
Role area comprises about 800 sq. miles of which 
about 100 sq. miles are coal-bearing. The eastern, 
re, Tatapani section has a 3 ft. coal seam of 5,600 
ae a6 ft. 2 in. seam of about 6,200 calories, 

a8 ft. seam of about 4,200 calories. The Ram- 
kola coalfield has a 3 ft. coal seam of about 6,000 
“Cae a 1 ft. seam. 
ed in Straus ee feld: This coalfield is situat- 
than aan ate. It contains 3—4 seams, more 
a calorific l ickness. Some of the coal possesses 
of it ig Ta X of abo 

c 
teserves in nee 
eld are 94 million tons. 


(3) San 
State ha hat Coals “'d:—This coalfield in Korea 


bottom 


tely 5 
One se y 
With a8 tt et LO 


ft. thick; (ii) Nagar area 
ft. thick; (iii) Charcha area 
ome of the No. 1 horizon coal 
X ae ah In addition to the 
(4) cn Said to oceur Fa T anaya coal 
ond Coalfield: Area 22 sq. miles. 


COAL 
It is situated in the extreme eastern margin of 
the Sohagpur coalfield of Rewa State; but it has 
been given a separate name on account of its being 
within the geographical limits of Korea State. 
This coalfield has 3 coal horizons including an 
almost flat coal seam, 5—8 ft. thick, the ash con- 
tent being barely 12%. A most unique feature of 
this coalfield as well as that of the Kurasia field is 
the presence of dykes of pure sandstone which 
have cut across the coal seams. 

(5) Kurasia Coalfield: —This coal area has 6 coal 
horizons in the east (or Kurasia area) with seams 
up to 1 ft. thick. In the west (or Chirmiri area), 
there are 36 ft. of coal in seven seams. Some of 
the coal is of excellent quality. The calorific 
values of many seams are about 7,000 calories. 
The beds dip approximately 1:30 SW. 

(6) Koreagarh Coalfield:—The area has not 
been properly explored but several coal seams, 
3—5 ft. in thickness, are known from this area. It 
is about 6 sq. miles in extent. 

(7) Bisrampur Coalfield (Sirguja State): —Seve- 
ral coal seams, 2—6 ft. in thickness, occur near 
Rajansuhi; 2 coal seams occur near Bagara, and 
several coal seams occur near Kotea. The coal 
from a seam occurring near Gagar nala contains 
only 7% ash. In the Mahan river there is a coal 
seam 74 ft. in thickness. Its calorific value is 
about 6,000 calories. There are other seams ex- 
posed near Tulsi in the Rer river near Pundih. 
This field has not been properly prospected. The 
area covers 400 sq. miles. 

(8) Bansar Coalfield sree is another coalfield 
not yet properly surveyed. 

(9) Lok hanpin Coalfield (Sirguja State): —The 
area, about 135 sq. miles, has been divided into 
eastern and western sections. The eastern section, 
the Lakhanpur section, covers 50 sq. miles; the 
western area called Lingah section, covers 85 sq. 
miles. The eastern section is said to contain 2 coal 
seams, 2 ft. and 5} ft. in thickness. The western 
section has also 2 seams, one of which is 34 ft. in 
thickness and the other, 74 ft. The latter contains 
20:5% ash. Two more seams whose ash percent- 
age is about 12, have been found in the stream 

var Salih. rer : 
neo) Panchbahini Coalfield (Sirguja State) T 
covers an area of 44 sq. miles. 2 coal eae one 
3 ft. in thickness are kiapo in E coalfield. y 

r aid to be of good quailty. — ; 
O cnrec! Coalfield (Sirguja State): —It 

1) les. Several thin 
has an area of about 4} sq. mi id 

1 seams are known in this coalfie : pe 
Eee Id (Sirguja State): It 
12) Sendurgarh Coalfield (s ee 

(12) ; les. Several valu 
has an area of about 20 sq. mi 4 in, this ROC 
able coal outcrops have been found in ia 
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COAL 


One near Bukbhuku is 10 ft. in thickness. It is good outcrops occur in the no 


non-coking and contains 23-1% ash. A4ft.seam field in the bed of the Gopal nala tea Part o> 
- in isa 


occurring near Amlibahara contains 6-4% asb. 
The reserve of coal is roughly 40 million tons. 

(13) Rampur (Sirguja) Coalfield: —The eastern 
(Rampur) section of the field is separated from 
the Mand river section by the central section 

“which shows supra-Barakar rocks. The seams are 
usually thin, but one seam, 12 ft. thick is known. 
The quality of coal is variable, some specimens 
containing only 5%, others containing 30% ash. 

(14) Korba Coalfield: —The coal-bearing rocks 
of this coalfield occupy roughly about 200 sq. 
miles. Korba is situated about 94 miles west of 
Champa railway station, B. N. Ry. On the west 
bank of Hasdo river, the Korba seam, said to be 
70 ft. thick appears in two separate outcrops. A 
seam, 150 ft. thick is also recorded at other places 
in the area. Another 5 ft. seam was discovered 
in the Aharan river bed. This seam shows 
6-8—13-41% ash. A 22 ft. seam is said to outcrop 
in Ganjar nala, 22 miles west of Korba. Further 
coal outcrops are reported near the junction of 
Ganjar and Dongara nalas, Ghoghri nala, a mile 
north west of Bagdeva, and in the Kholar nala 
about a mile north-east of Rail. The thick seams 
at Jatraj and Kusumunda are perhaps the same 
seam as the Korba seam. The reserves of coal in 
this field are estimated to be 250 million tons, of 
which 25 million tons are of good quality. 

The Sonpuri or Upper Kusmunda seam has a 
thickness of 72 ft. with about 28 ft. of coal in three 
sections. The calorific value of coals for the three 
sections—bottom, middle and upper—are respec- 
tively, 9,000, 8,800 and 10,500 Btu./lb. In the 
vicinity of Bhairotal, south-east of Ghordewa, 
there is a 20 ft. coal seam between the Korba seam 
and the under-lying 5 ft. seam. The latter is call- 
ed Ghordewa seam. Its calorific value is about 
11,000 B.t.u./lb. One or two other seams are sus- 
pected in Ghordewa area. A very important 
6 ft. seam occurs in the Phulukdih nala, about a 
mile west of Rajgamar village. Its calorific value 
is approximately 11,000 Bt.u./lb. This coalfield 
has not yet been fully explored but the area seems 
to be full of promise. Near the railway line there 
is an excellent outcrop of large Vindhyan lime- 
stone bed of good quality suitable for cement 
manufacture. The coalfield seems to be free from 


large faults and no dykes have been discovered in 


the area covered with coal-bearing beds, 

(15) Mand River Coalfield —The Korba coalfield 
is the western extension of the Mand River coal- 
field. A narrow strip of Barakar rocks connects 


= Mand River coalfield with Korba coalfield. The 


area covered is about 200 sq. miles. Several 
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are 4 coal seams folded in a 
the seams are 16—20 ft. thick Bor; 
seams—J ubilee seam and Hiralal orings Proved 
13 ft. thick. The Hiralal seach Bae 19 02 
35% ash. Coal conten 
(16) Kankanee Coalfield: —Thj È 
12 miles north-west of Raigarh à field, Situate 
gation.  TEquires invesjį. 
(17) Raigarh-Hingir Coalfields: — 
area in Raigarh State the ae the Raigarh 
miles. There are several coal secre 200 sq, 
but they are mostly thin. A 6 ft a this area 
Kalo river and 2 seams of flaky coal an in the 
6 ft. thick, occurring near the mouth of Toes 
river, seem to be promising. The Raigar on 
have not been properly prospected. ule 
(18) South Raigarh Field: —The extent of thi 
coalfield is about 25 sq. miles. In a bore holen A 
Dibdora, a 14 ft. seam was encountered. + 
Satpura Coalfields: —(1) Mohpani Coalfield— 
This coalfield owned by the G.LP. Railway, hes 


Syncline. Tea there 


4 coal seams with calorific value varying between bab 
6.000 and 7,000 cals./g. The estimated reserve of Gho 
coal in this field is 4 million tons. is 5 

(2) Sonada Coalfield: —No workable seams of | easi 
coal have been discovered in this field. Thin f Dal 
coaly layers occur in typical Talchir rocks which | has 
contain profuse impressions of fossil leaves. This } Bac 
coalfield too has not been fully explored. Its 


(3) Shahpur Coalfield: —This coalfield has 3 ee 
coal-bearing areas. They are Gurgunda, ne o! 
pur, and Katasur areas. The Barakars occut! 
a narrow strip; the seams are barely 5 ex re E 

(4) Dulhara Coalfield: —It has an area 0 a E 


miles. Boring proved the presence of one Se 


—6 ft. thick. ~ patha- ku 

(5) Pathakhera Coalfield: —A boring p fi sa 
khera showed the occurrence of ha “liont at 
8 in., 6 ft. and 14 ft. thick. About in this field | 
of fair quality coal are aa ab 
which covers an area of 16 sq. m a pas bet Wi 

(6) Bamhanwara Coalfield: —N? een found f th 
discovered, but fragments of coal hav i i 
in the bed of a stream. one S 

(7) Upper Tawa Valley Coalfield: neal villa? i 
5 ft. thick, has been reporte : 
Tandsi. , These cor att a 

(8) Kanhan Valley Coalfields Fea e Cel oe 
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; ips northwards. It is 
< anal hich Pe and increases at depth 
g thick neat HO d a mile north of Kali- 
u t A aa this seam. Perhaps large 
aee ur close to the surface to the 
ee att, tee pee 
th 0 which is 14 ft. thick, 1s being 
eae, One oi anhan Colliery. The calorific 
5 500 cals./g. Itis good coking 
hera Area: —This area 
area. The seam worked 
occurs east of ate igs 15 ft. thick but only 
f the coal seam is worked. Its calorific 
ite g. The seam contains 17—19% 
: K low in moisture (2—2:5%). 
nh bot x HA There are 2 more coal 
i ee ae Ghorawari seam. Both are 10 ft. 
ee Sra other minor seams are also visible 
He neighbouring rivulet. Perhaps the Damua 
seam and the Ghorawari seam are one and the 
same seam deviated by faults. (c) Panara-J innaur 
Area: One coal seam, about 14 ft. thick, is work- 
ed in the Junnor Deo Colliery. This seam pro- 
bably occupies a higher horizon than the 
Ghorawari seam. The calorific value of the coal 
is 5,226 cals./g. The area is disturbed by several 
east-west faults. (d) Dalta-Jamai Area—The 
Dalta seam is worked in Dongaria Colliery, and 
has been found also in the Takia nala, and near 
Badeo village. The coal is of caking quality; 
its calorific value is 3,602 cals./g. There are two 
we of poor quality coal occurring below the 
ae seam. One of these is 10 ft. thick. (e) 
meena Area, and (f) Hingladevi:—The two 
Colliery per or less continuous. In Ghogri 
thick te es area there is a coal seam, 5? ft. 
Saal i calorific value is about 5,500 cals./g. 
unda ieee operations carried out near Jam- 
Seams, each awe proved the presence of 4 coal 
vA €ss than 5 ft. thick. The top seam 
) Penn soe ft. thick, 
above ie Malley Coalfields: —In these fields 
With a congl wanas occur Deccan Trap flows 
the te sometimes occurring below 
a T —10 different coal areas occur in 
a) Ga; hese are: 
Bi y dandoh Area: 
Under Sale is ee —A_5 ft. coal seam under 
Da the Trap A ed; the beds dip northwards 
ones boring throu o poration in this area in- 
ote huity o Si ugh the Trap to prove the 
as S. (b) Barkuhi Area: —This area 


Se ear B : 3 
am ab ut 7 ae Railway Station. One coal 


this regio 


înot 

Bhan 4 ft, merck 1S worked in this area, and 

Cog, %O-Bhuta . 18 Said to occur above it. (c) 
à nala, abou, et In this area in the 


~ a mile south-west of Parasia, a 


—— gs 
coal seam about 8 ft. in thickness is known 
Chandameta-Dongar Chikli Area: —Several ae 
of which one is 94 ft. thick have been proved in 
a bore hole at Chandameta. It is the same series 
of coal as in Kanhan but it is non-coking. About 
15 million tons of coal are available in this area. 
(e) Eklaira-Newton Chikhli Area:—The area is 
disturbed by parallel faults. The coal seam has 
about 8 ft. of good quality coal. The moisture 
content is high, and the coal is non-coking. (f) 
Parasia-Khirsadoh Area:—3 seams of coal, 6 ft., 
5 ft. and 43 ft. in thickness, have been proved in 
this area. The top seam is evidently the main 
seam of the Pench Valley fields. (g) Rawanwara- 
Harrai Area:—A thin seam of coal of calorific 
value about 6,300 cals./g. occurs in this area. (h) 
Dighawani-Chhinda Area:—In a section 15% ft. 
in thickness, three seams of coal of total thickness 
124 ft. occur in this area. South of Pench or 
Setia-Harrai fault, the alluvium obscures the area. 
(i) Sirgora-Haranbhata Area: —In a boring about 
60 ft. deep, 2 coal seams, one of which is the main 
seam of the Pench Valley fields, have been 
proved. 

WARDHA VALLEY COALFIELDS 

9 coal-bearing fields occur in this area, of which 
the following 6 are important: — 

(1) Bandar Coalfield: —4 coal seams, one 7 ft. 
thick at 85 ft., next, 17 ft. thick at 129 ft., the third, 
3 ft. thick coaly shale at 243 ft. and the fourth, 
6 ft. thick at 162 ft., have been proved in a boring 
near village Morepur in this area. The area lies 
at a distance of about 30 miles from the nearest 
railway line, and has not been worked. The total 
reserve of coal is estimated to be 108 million tons. 

(2) Warora Colliery Area:—The area is estimat- 
ed to cover 420 acres. The occurrence of 2 seams, 
one 22 ft. thick and another 10 ft. thick, has been 
reported. The calorific value of the coals is about 
5,500 cals./g. Borings in some places have proved 
the presence of 4 seams. About 12 million tons 

f coal are available in this area. Seat 

; (3) Rajur or Wun Coalfield : —This field is situ- 
ated in Yeotmal district of Berar. By boring, 
27—31 ft. of coal was found at 77 ft. from ee 
surface at Pisgaon; 18—30 ft. of coal was ion 

within 160 ft. from the surface at Rajur; a ae =D 
result was obtained by boring within 245 x nok 
the surface at Ganeshpur. The Rajur © ae 

lorific value of 6,540 eals./g. It is similar to t 
maine at Warora, Ballarpur and Ghugus. The 
PAS of coal in this field are estimated to be 


40 million tons. i 
3 (4) Ghugus-Telwasa Coalfields: — 6, n g ae 
with partings in a boring s pin a gees, 

i rasa where a C 
opposite Telw = 
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COAL kero. == 

i n found on the east bank of Wardha and in the Anar range, a 5 ft, say 
ae an boring near Telwasa, 3 coal seams short distance up the hill. t. seam outer 

x i ft. and 13 ft. (3) Tandur Coalfield: — RS 

of workable thicknesses, 8 ft., 21 , Coal mea 
were found within 125 ft. from the surface. The through Tandur to the east of BERS exten 
13 ft. section is the best coal. At Ghugus there Station, and there is another outcrop Pal Raila 
are 2 thick seams of coal, one of which is 37 ft. A coal seam 15 ft. thick occurs Bee ating 
and another 33 ft. The calorific value of Ghugus (Kairgura). It was analysed ang found ¢ rea 
coal varies from 6,100 to 7,000 cals./g. The coal 12-2% ash and 94% moisture, Two to Contain 
is of high moisture, non-coking variety. There coal seams have been found within A 
are about 1,500 million tons of coal in these fields. outcrop. The thickness of these coal a Bara 
The thick seams of Ghugus extend southwards for and their calorific value is 6,460 cale aae vay 
a long way but their presence has not been are possibilities of coal in the south cae There 
proved. The Kamthi strata overlap and conceal near the villages of Sarangpali, Venkata area 
the coal seams. Here we have perhaps an exten- and Tetmatla. As coal occurs near Chinur puram 
sive concealed coalfield, about 100 sq. miles in upthrow side of a fault, it is expected ‘fates 
area. will be found in an area of 100 sq, miles bet 

(5) Chanda Coalfield: —To the east of Chanda Tandur and the Godavari river. Ween 
town in Mahakali Colliery, 2 seams, one 19 ft. (4) Chinur Area: —Chinur is situated on Kam 
thick at 81 ft. and another 26 ft. thick at 120 ft., thi rocks but on the west of it Barakar rocks 
have been proved by the Jharpat nala borings. appear. They dip north-east and strike south-east 
In this area also a large portion of the coalfield across the Godavari to beyond Sandrapali. The 
is concealed under Kamthi rocks. main coalfield seems to be lying downstream nea 

(6) Ballarpur Coalfield: —A boring near Sasti Sironcha. The total length of Barakar outerops 
proved the existence of a coal seam 32 ft. thick between Chinur and Sandrapali is 14 miles. Itis 
at 62 ft. The calorific values of Ballarpur coals, quite possible that coal-bearing rocks may b 
which are non-caking, vary between 6,000 and present within workable depths under the 
6,400 cals./g. The reserves of coal in this field Kamthis near Sironcha, over an area of 100s, 
are 40 million tons, but if the total area is includ- miles. South of the Godavari, above its junction 
ed, the reserves will be of the order of 2,000 with Pranhita river and west of the river below 


p million tons. the confluence, there is a large outcrop of Kamthi 

a PRANHITA-GODAVARI VALLEY COALFIELDS rocks. The Barakars are hidden below the ae 

J Gondwana strata consisting chiefly of Kamthi sive occurrence of Kamthis, but there Fant 

+) sandstone, continue from the Wardha valley doubt about the occurrence of coal aa! 

ip through Hyderabad into Madras and occupy an Barakars below the Kamthis in this hiade 

j area of about 4,500 sq. miles. Of these about 200 field. Barakar 10s | 

4 sq. miles lie within Central Provinces, 600 sq. (5) Karlapalle Coalfield: —The vributaty 0 \ 
miles within Madras and the remaining 3,700 sq. occur in the Karlapalli rivulet, 4 an are 
miles lie in Hyderabad. Pengadi river. This coalfield bee ft, and 

The coalfields may be divided into two groups, about 1-56 acres. It has 2 coal Saas nigh, te 

bt (1) those situated within Hyderahad and (2) those 6 ft. in thickness, put as the dips from these ? 
in Madras State. area is not worked. The total coa 


COALFIELDS or HYDERABAD (DECCAN). seams is estimated to be 34 me a seam r 
(1) Sasti Area:—The Sasti coal is often called (6) Bandala-Allapali Area Fick. area? 
Ballarpur coal. It has an area of about 200 sq. this area is reported to be 6 ft. ires to Be pe i 
miles west of Wardha river, south-east of Sasti. somewhat isolated; jt still redu on 
Near about Sasti, there seems to be altogether pected. es of 4 coal s i 
50 ft. of coal. Shafts sunk at Sasti met a 27 ft. (7) Lingala Area: —The prese seams, oma 
seam at a depth of 78 ft. The greater portion of all dipping westward—two idle of the Ge pat 
the thickness consists of hard good coal. A 60 ft. seam, outcropping in the me a deraba i 


seam was proved at Paoni. The Sasti coal hasa river, and one 2 ft. seam on d gos PM 
calorific value of about 6,175 cals./g. has been proved in this ane coalfield w te 

(2) Antargaon-Aksapur Coalfield: —The Barakar (8) Singarent Coalfield es dwana ores D 
outcrop south of Antargaon is overlapped by the presence of Lower i norig y 3 : 


no ie, 
Kamthis. A 6 ft. seam occurs near Antargaon, Yellandlapad, about 95 ae an a ie wit 
south of Lathighat. It contains approximately Singareni. The oaks and twe 
20% ash. There is an anticline, west of Antargaon, miles, about 11 miles lon 
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: ; . The bottom one is a 
gmi Tg are thin Seam out 34 ft. of solid coal. 
d 6 seams below the 

. one (King seam) above 
o thick, is ia ex en 
ottom sean moisture and 117% ash. s 
wal. It contains hae 6,000 cals./g. The total 
alorific V8 | in the thick seam. and King es 
reserves of mated to be 156 million tons bub as 
were i es it is believed that only 36 million 
to subsiae 


are workable. Id: —This field is 24 

0 io i ee inal. Coal seams have 
niles east of Singa depth of about 400 ft. 
been proved here Coalfield: —Barakar rocks have 

(0) Bee this coalfield, but no coal has so 
ewe pee Raced. No borings appear to have 
7 Sa on, though the Mureru valley of ne 
Pander coalfield where coal has been prove 
; ies only 10 miles north of this area. 
Beer narin Area:—3 coal seams have 

Pie d by borings in this area of which the 
nae 6 tt thick at a depth of 314 ft., is 
promising. ' Coal seams probably occur at a 
shallower depth beyond the State territory near 
Totapalle. 

(0) Bedadanuru Area: —This area contains coal 
outcrops in the Barakars on the Madras side which 
dip under Kamthis towards Hyderabad. 4 thin 
seams were found by boring to a depth of 188 ft. 
One of the seams is 44 ft. thick. This area has 
not been properly explored. In order to prove this 
area and the one east of Ashwaraopet, a 1,500 ft. 
boring would be necessary. 

vee Coal IN MADRAS STATE 
in 3 the Barakar outcrops of Madras State occur 
lin 7 Godavari district. The localities are 
aie an Bhadrachellam and Beddadanol, lying 

ect; orders of Hyderabad State, in which 

on the Coal-bearing rocks extend below the 

of The 4 seams are found in Lingala area, 
last outero ate 2 ft. thick, and one 5 ft. thick. The 
hearing aa a the middle of the river. The coal- 
€ coal is of Cover an area of about 5 sq. miles. 
ee oposite aoe ey In the eee 

Sea) amarcherla area of Hyderabad, 
Site the yj ne quality coal has been fiend oppo- 
ness is § age Rajahzompalli. Its average thick- 
taiseq from „Veral thousand tons of coal were 
tbo, The pane? in the nineties of the last 
thoy 10 sq. mile ent of the coal-bearing area is 
nae %4 Millio S and it is estimated to contain 

“NON Goa) = ORS Of coal. For further infor- 
™ Godavari district, reference may 


aL a OOo 
d by boring. The top 
have ae Pate coal is good. The next 
ic 
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aoe, COAL 
be made to the memoir by Dr. M. S. Krishnan 
(Trans. Min. geol. Inst. India, 1949, 45, 81). 
COALFIELDS In U.P, 

The Singrauli coalfiel 
eastwards into Mirzap 
portion of the field, cal 
of several outcrops of 


d of South Rewah extends 
ur district of U.P. This 
led the Kota field, consists 


thin seams of poor qualit 
coal, 2 or 3 of them being of fair quality and ol 


workable thickness. Public attention has been 

drawn to this area (Dubey, Quart. J. geol. Soc. 

India, 1942, 14, 45). Recent surveys and drilling 

operations by the Geological Survey of India, have 

indicated the presence of good quality coal seams, 

Prospecting is in progress, 
THE TERTIARY COALFIELDS 

Although only about 2% of India’s coal is 
derived from Tertiary rocks, the coalfields of this 
age are of great importance to the regions in 
which they occur. They are found in Assam, 
Kashmir, Rajputana and Madras (Gee, Ree. geol. 
Surv. India, 76, Bull. 16, 1945). 

The age and mode of origin of the Tertiary coals 
are different from those of the Lower Gondwana 
coals. The Tertiary coals were deposited under 
lagoon and marine conditions. Being very much 
younger, they would have normally matured to 
lignites. only, but due to high tectonic pressures, 
these coals have often matured further towards 
the bituminous stage. The Kashmir coals are 
often anthracitic in nature. 

The Tertiary coals are high in sulphur content 
(8—8%). Sulphur is present partly as organic 
sulphur and partly as pyrite and sulphates derived 
from it. Pyrite occurs in the lump form in 
the seam itself and also in finely disseminated 
form throughout the coal. These coals oxidise 
and weather easily to form slack and are liable to 
spontaneous combustion. 

ASSAM we : 

The two stratigraphical sub-divisions of impor- 
tance from the point of view of workable coal are 
the Barails of the Upper Assam area and the 
Jaintia series of the western area. The Barail 
series belongs to the Upper Eocene, and the 

intia series to the Lower Eocene. 
Eo coal occurs in Assam at three 
e e lowest—the Tura sahi Bee 
(Lower Eocene)—includes the seams 2 nee 
Khasi and Jaintia hills and a thin in an He 
seam in the Mikir hills. These coals are below 
imestone. a's 
on Pe second horizon—the K sa 

Lower Eocene)—is above the Sylhet ae F 
Ce certain thin coal seams of the Khasi 
and Jaintia hills. ai 


CC-O. In Public Domain. Gurukul Kangri Collection, Haridwar 


———————————————————— 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


COAL 
(3) The uppermost horizon—the Tikak Parbat 
stage (Upper Hocene, though possibly continuing 
into the Lower Oligocene)—includes the important 
seams of Upper Assam. 

= Assam coals contain: sulphur, 3—8%; mois- 
“ture, 2%, and ash, equally low; volatiles, c. 457. 
The coals yield fairly good coke. The main pro- 
blem for the proper utilization of these coals is 
desulphurisation with recovery of sulphur. 
COALFIELDS OF UPPER ASSAM 

1. Namphuk-Namchik area: —Outcrops of coal 
seams are traceable for 2 or 3 miles in the hills 
south of Namphuk to Namchik river at about 
point 27° 25’ 30”:96° 5’ 30”. At this locality 
some 60 ft. of coal occur within about 360 ft. of 
strata, the best seam being 26 ft. thick. The dip 
is steep. 

2. Makum field: —The area lies west-south-west 
of the Tirap river along the southern boundary 
of Lakhimpur and Sibsagar districts. The mea- 
sures include a seam of good quality lignitic coal 
varying in thickness from 15 to 80 ft. (including 
bands) and averaging at least 50 ft. Several 
thinner seams also occur. The dip is usually 
steep. 

3. Jaipur field: —Outcrops of the coal measures 
run for over 20 miles, dipping at moderate to very 
steep angles to the east. In the Disang river 
section, 6 seams including about 45 ft. of coal, are 
met with. 

4. Nazira field: —The coal measures crop out 
over a length of about 16 miles and dip steeply 
south-eastwards. There are many thin coal seams 
with 5 workable ones, totalling about 70 ft. in 

- thickness, in the Saffrai river section. Other small 
fields, Janji and Disai, occur about 8 and 20 miles 
respectively, to the south-west of the Nazira field. 
- Coalfields of the Mikir hills:—In the ‘Mikir 
hills, coal is seen at several places where it may 
reach up to 12 ft. in thickness, but it is inferior in 
quality as compared with the upper Assam coals. 
The localities are: Longloi hill, where a 12 ft. 
seam is reported; the Dissoma river, where 2 
seams, 8—4 ft. thick occur; and in the Namber 
and Doigrung rivers, where a very inferior quality 
seam, 3—7 ft. in thickness, is reported. These 
seams belong to the Lower Eocene. 

Coalfields of the Khasi and Jaintia hills:— 
Around and above Cherrapunji, Eocene coal 
crops out at a number of places including Ronga- 
sanoba, Laitryngew and Maolong, where it is 
being actively worked. Similar coal occurs at 
Anwi and Lakadong in the Jaintia hills. These 

coals are usually of good caking character, with 


ash from 5 to 20%, somewhat high in sulphur, but 
with a calorific value between 6,500 and 7,750 
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cals./g. The coal from 
Eocene in the Khasi hills aor horizo 
is generally inferior to the S Specks of a X 
horizon, and is either nonca from he 
caking because of its greater “ng or Only aer 

Coalfields of the Garo poisture 
hills, recent field work Kat ls: Ty 2 
ence of several imporiant ao Oved $ to 
in the lowermost Eocene Ca beating aa 
stage). The areas include the ee Sandys 
Baljong, Dogring and Waimon a Otiatey 
of the Simsang valley on thas BES Iyi a 
peak Kylas. In the former area mee below the 
seams, the upper 33 ft. thick and Re are 2 main 
200 ft. below, nearly 6 ft. thick. Ba ower, about 
quality. In the Dogring area, the ] a 
6—9 ft. thick, whilst at Waimong (Chu 
seams occur, the upper 48 ft., the es 
2 ft. and the lower up to 5 ft. thick Al ol 
good quality. To the north of these ae Bo 
south side of the Tura range, two importa i 
have been found and these probably men 
no great depth, a very large tract of the "i 
country. The strata are gently inclined and the 
structure is simple. Samples taken at the outcrop 
show the seams to be of excellent quality. On the 
north side of the Tura range, around Daranggiri 
and Rongrengiri in the Simsang valley, workable 
seams also occur. 
RaJPUTANA 

Palana Coalfield: —The lignitic seam of Palana, 
13 miles SW. of Bikaner, occurs beneath the 
Eocene nummulitic limestone in the sandy desert 
of Bikaner State. It varies up to 20 ft. in total 
thickness. The coal generally contains mut 
moisture (20—30%, as received), has high volatile 
matter content and low calorific value. On i 
ing, the coal disintegrates and is liable to spont 
neous combustion. This lignite can be used wi 
advantage when briquetted. 

A lignite bed, about 10 ft. 
recently struck at a depth of abou! 
well, about 40 miles W. of Sheo, ” 


western part ef Jodhpur State: 


HIMALAYAS more â 
A seam of coal, full of pyrite ” odul ered in 
source of sulphur than of coal, was coal 


the southern portion of Mandi Sun, e Analys 
seam at Dehlag occurs in Bilasput 5 s pasis)! fael 
of the coal showed (on moisture e atter, iif 
carbon, 60%; ash, 29%; and volatile m 
KASHMIR a 
Coal of Lower Eocene age bo 
layan foot-hills near the south-westem® u 
Kashmir State. The areas have 3 
detail (Middlemiss, Min. Surv: 


terop 
n the 
aggiri 
kable 


ilana, 
the 
Jesert 
total 
much 
latile 
dry- 
yonta- 
with 


þeen 
„jint 
north: 


: Noistyy A 


pams a r will undoubtedly prove to be of consi- 


ie at a later date when the neces- 
ae importane cilities become available. The 
5 “rie in hilly country within the 


f Jammu Province on either side of 
ict 0 


T. 
3 a] measures occur on the north- 


The aee est flanks of elongated domes, 
east an io divided into 3 groups: (1) The 

jch ma ain group west of Chenab river which 
southern A Metka, Mahogala, Chakar and 
comprises tfelds, (2) The more northern group of 
pandli coa alkot coalfield, and (3) a region east 


Dhana consisting of the Ladda coalfield and 
0 


-bearing areas. 

oP ae peer cigasures (both Tertiary) 
have been discovered, The lower coal-measure 
is associated with the Bauxitic series and under- 
lies the upper coal measure. Most of the coal of 
these fields is anthracitic, coming about midway 
between bituminous coal and pure anthracite. 
Much of it is coking. 
MADRAS 

Important deposits of lignite have been dis- 
covered within the Cuddalore sandstones (Mio- 
cene) of Cuddalore area, South Arcot district. The 
area examined by the Geological Survey of India 
by drilling, is situated in Vriddhachalam and 
Cuddalore taluks of the district. It extends for 
4-5 miles around Neyveli railway station on the 
Cuddalore-Vriddhachalam branch of S. I. Ry. An 
an of 52 sq. miles has been prospected by 
none Operations, out of which about 23 sq. miles 
ig ee proved to contain a lignite seam, vary- 
average a 103 to 51 ft. in thickness. The 
that of th ickness of the seam is about 22 ft. and 
min, 149 fp), perce 163-2 ft, (max., 253-5 ft.; 
nrden to ne i he minimum ratid of the over- 
ilsi hae ignite is 4:5:1, and the maximum, 
me average being 8-8: 1. 
d arge number f 5 
ped 3 avera y samples, which can be consi- 
ma analysed E or the respective seams, have 
SO Wane oe he analyses prove the lignite to 
Vergy; Y good Quality, havin lorifi l 
50m ng Over 9,000 B ? g calori c values 

Mihe san i ‘t.u./Ib. and in more than 
Go averages SS OVer 9,500 B.t.u./Ib. The 
M. The po S'S 14% and th i 
tents E fixed e volatile matter, 

age o Carbon averages 35%. The per- 


of ash is 
1%, ie negligible and = low, the phosphorus 


{gp Ne © and sulphur averages below 
ag, elon tone ocrves have been estimated at 
Big > Pt 1, 44; ae Rec. geol. Surv. India, 


Shnan, Indian Minerals, 1949, 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


lds, 1929). In places, the 
p Bele thickness and of good 


>. a 
CIl seat MEOS oF Mrvine Coan 
mines in India are almost : 
worked by the Board and Pillar Seal Ga, 
consists of driving tunnels technical] alled 
galleries, along and across ‘the Scene of the 
coal seam. Usually these tunnels (galleries) are 
driven 40 ft. apart. Galleries driven towards the 
inclination of the coal seam are called Dip galler- 
ies and those driven along its horizontal 
extensions are. called Level galleries. Parti- 
ee oe galeries which are used for haul- 
the minera, are called Nite oe ee 
, are called Main galleries. In the first 
stage of working of a coal mine, due to the cons- 
truction of so many galleries, the coal seam 
becomes sub-divided into many coal blocks, 40 ft. 
long x40 ft. widexas high as the height of the 
seam (not exceeding 10 ft.) and many tunnels 
which are also not usually more than 10 ft. 
wide and 10 ft. high. These coal blocks of the 
size 40 ft.x40 ft. (at the base) are called Coal 
pillars. In the first stage of working about 40% 
of the coal is extracted and 60% remains in the 
pillars. The drawing of coal from these pillars 
marks the second stage of working of the coal 
mines, or the Depillaring stage. Most of the coal 
is extracted at that stage, but still it is usual that 
about 20% of coal is left behind in the mines. In 
order to encourage conservation of coal and to 
minimize accidents in coal mines, the Government 
of India have introduced the Voluntary Sandstow- 
ing Act. Sand-stowing consists of filling up the 
empty spaces in mines created by the extraction of 
coal bit by bit by sand. The filling up of the 
empty spaces and the extraction of coal go hand in 
hand. In this way sudden collapses inside the 
mines become impossible, danger to life is mini- 
mized and coal extraction becomes maximum. It 
is quite possible to extract more than 90% of coal 
from a seam by judicious sand-stowing. 

When the over-burden is soft, coal seams are 
quarried or, technically speaking, coal seams are 
worked by open cast method. As long as the 
thickness of the over-burden is not more than 
that of the coal seam, quarrying is economical and 
it costs less than underground mining of coal. 

PRODUCTION AND ce Per 

The production (quantity and vatue) o: 

India is the period 1940—49 is shown se a 
6. The total production 1n 1948 and — 

was 29,730,000 and 31,456,807 tons respectively 
(Monthly Statist., Prods Selected Industr., 
maa T Ha th: different Gondwana 
and Tertiary coalfields of India are shown m 


Tables 7TA & 7B. 
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TABLE 6.—PRODUCTION OF COAL IN INDIA 5 


1940-42 (av.) 1943-46 (av.) 1946 1947 

git ( = = Ca, Nya.. a ve “ay. oo 194g c IN, 
€ 300 (1,000 (1,000 (2000 (1,000 (1000 (1,000 (1,009 O re 
tons) Rs.) tons) Rs.) tons) -) tons) Rs) ae ti K 

Assam b 265 2,469 286 4,925 350 7,257 855 7,855 S 
Bengal 8,010 31,908 6,923 70,382 6,954 81103 7,646  1,06,757 2.106 aig F 
Bihar 15,695 56,057 14,848 1,34,660 17,333 2,01,867 7,318  2,57,172 15,995 M x 
Central India 374 1,638 394 3,348 521 5,647 569 5,526 j Mag si 
i i 
Caines 1,811 7,946 1,661 14,794 1,570 15,817 2,590 33,547 1,829 ‘a 
Eastern States 1,656 6,287 1,408 12,157 1,431 18,455 x w 3 28h B 
Eea 1,276 6,090 1,004 10,465 1,040 15,205 1,163 21,362 n.a, : — 
Kashmir = = 5 39 9a 94 9 72 ne E 3 
Orissa t 99 387 114 927 96 1,045 432 5,336 lig a A 

Rajputana 44 206 44 389 ak Bo 62 593 l TA a 
(a) Includes 1,250 ee of lignite. TD Includes Khasi Hills and Khasi State. (c) Provisional (Monthly Rep, ul 
eee non 1947 ER and Raigar States. Figures from 1947 include Jachlir. State. **Now merged with jet 
neighbouring States. | Al 

i 

TABLE 7A—OUTPUT OF GONDWANA COALFIELDS Er 
Coalfields 1939-43 (av.) 1944 1945 1946 w E i 

4 (1,000 (1,000 (1,000 (1,000 (1,000 
"A tons) tons) tons) tons) tons) a 

kagaj. a 8,562 7,785 8,577 8,184 m k: 
Darjeeling — 1 1 9 a samy 
Bokaro 1,896 1,542 2,167 2,775 7 espe 
Giridih 573 562 645 465 i been 
Jainti 36 21 18 19 A and : 
Sharia 11,156 10,722 11,663 11,801 a Com 
Keranpura 514 478 737 950 a) price 
Palamau (Daltonganj) 16 20 24 33 i a 
Rajmahal Hills 3 16 2 a 51 and 

= Ramgarh = 4 48 3 E a 
Santal Parganas = 3 7 a 569 aa 

OENTRAL INDIA (REWA) 357 374 473 3 n 

CENTRAL PROVINCES 3 4 
Ballarpur = 2 — A E 
Bilaspur 2* 3 3 T n a 
Chande 232* 199 212 “esi i 
Pench Valley (Chhindwara) 1,452 1,428 1,399 2 A 
Yeotmel : 62 48 36 m 

0! 

o Rampur (Rajgarh Hingir) 96 103 113 z on n Bale 
Korea 1,155 888 993 wig 396 a 
Raigarh 3 9 1 a ty 
Talchir 456 375 359 isi 

HYDERABAD 657 3 , 
Kottagudem 531 568 648 69 2 ton 
Basti 71 53 66 a af X ` 
Singareni 457** a= = 314 a 


Tandur 344 311 310 
*Average for 1941-43 ;. ** Average for 1939-41. 
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COAL 
oe OUTPUT OF TERTIARY COALFIELDS OF INDIA DURING 1939-47 (in 1,000 tons) 
TA 
1939 1940 1941 1942 1943 1944 1945 1946 1947 
ds 
coalfiel 
nd J aintia 
gil (including 4g 31 11 17 18 20 17 28 48 
grasi State) 238 222 222 217 209 261 266 294 272 
akhi pt" 26 25 25 a 17 16 15 18 20 
Nage pills iis Se — 3 4 8 10 10 16 
sibsege® ie — a 6 3 5 9 9 
fuse 
pasporans 39 41 43 48 40 51 42 = 62 
Bikaner 


TABLE 9—EXPORT OF COAL FROM INDIA 


Quantity Value 
n (Tons) (Rs.) 
l 1934/35-1938/39 (av.) 616,666 58,53,405 
il 1939/40-1943/44 (av.) 1,180,842 1,15,82,895 
i 1944-45 108,524 22,177,475 
je 1945-46 146,169 24,43,110 
Jl 1946-47 _ 548,550 98,39,038 
1947-48 479,610 1,56,23,214 
of 1948-49 1,124,408 3,77,02,469 
5 w ws a a z 1949-50 1,157,188 4,03,28,076 

Fig. 87.—Production of coal we teat 


The shares of principal importers of Indian coal during the 
È E ; 4 quinquennium ending 1943-44 were: Ceylon, 26:6; China, 
The prices (pit-head) of various grades of coal 17-3; Egypt and Hong’ Kongai Sleach+/andlbemnamiecee 
ae now fixed by the Government. The coal During the past two years W. Pakistan has become the 
samples from the seams of most of the collieries, principal importer, her share in 1948-49 and 1949-50 being 
i : ; 41:6 and 33°9% respectively. 
especially in the Bengal and Bihar coalfields, have 2 
heen tested for their moisture and ash contents, 
md the seams are graded according to the Coal 
Commissioner’ Grading Scheme. The present 
prices for Bengal and Bihar coals for various 
fades are given in Table 8. 


A ‘ quantity and value of coal exported from, ta 
a a- giported into India, during the period 1934/ 


wf. 30, are shown in Tables 9 and 10. The 


mew 


z 
2 


Tå 
ABLE 8—PIT-HEAD PRICES OF JHARIA 


1 RANIGANS COALS, 1948 es! | 
A Maximum Minimu i g 
mash Price t 2 
19) f Grady ae percen- + ea E piss Sake 3 be: 3 
Ki ge (J harig percentage Steam, Slack g 3 
Í coals) (Raniganj nuts, etc. and dust È - 
40 Coals) E ua 4 
m 12009 
J 3 Selected A Rs. As. Rs. As. 3 ; 
m w 15 17-6 16-13 15-13 
tada T 17 19 
15-13 14-13 600 
pi » Q 20 24 i 
B | » 24 14-16 13-15 
eo ae as = 14-9 13-9 
yi | org 35 P a 13-3 
fog, PA -13 12-13 = 


on = 22-11 = 
= 30-0 — 
258 
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COAL 
TABLE 10—IMPORT OF COAL INTO INDIA TABLE 12—CONSUMPTION oF COAL py 
TDI 


| M 
f uantit Value 
Crone) (Rs) p 
j Use Quantity | g 
: ie in million A | vein 
g 1934/35-1938/39 (av-) 63, : ton N E 
1939/40-1943/44 (av-) 7,791 1,41,965 ; ; ‘oy | Pt 
3,180 Railways (mainly steam-raisin occu! 
1944-45 28 8) 10:9 dr 
1945-46 301 ; SNN Mills and works (mainly steam-raising) A x Me 
1946-47 8,545 yeh) 5 io 
en de 1 (anthracite 1,340 Iron and Steel works b l5 mine 
coal) t5 l5 coba 
1948-49 18 5,479 Electricity generation Lo fe n 
1949-50 1,045 69,083 Collieries 5 a p 
' ; | an 
—— m MMM Cement works DG i | wiih 
TABLE 11—COAL SHIPPED FOR USE OF STEAMERS BAE burning bs BE é i 
3 
Tons Chemicals, glass and potteries 1-0 i | Dal 
z K | with 
1984/85-1938/39 (av.) 558,235 Bee nd expert coal ie pp 
1939/40-1943/44 (av.) 656,211 | pn 
4 1944-45 364,704 Domestic. eto. 35 p ; a 
n 1945-46 417,866 SAS | o) 
1946-47 548,286 Toran ei | ie 
1947-48 459,158 | 
1948-49 390,072 | fMi 
1949-50 366,443 quirements of the blast furnaces of Jam f iine 
shedpur, Kulti and Burnpur. There are gas | ie 
; 7 ly companies in the bigger towns o | itgi 
quantity of coal shipped for steamers, ete. engaged SUPP A , 
in foreign trade is considerable (Table 11). This Wdia—Calcutta and mes ON ahaa | Lin 
quantity is not an export in the ordinary, accepta- small quantity of hig Vola eas d by the } Some 
] an i O A lurgical hard coke is partly produced by ji grey. 
si > metallurgical concerns themselves; large aei Was | 
According to Prof. N. N. Chatterji, India’s total are also obtained from various coke ovens aa (Rec, 
reserve of Gondwana coal of all grades up to 1 ft. in the coalfields. It is most unfortunate Ai Ast 
thickness and up to a depth of about 2,000 ft. is though the iron ore reserve of ae mat} | hydr 
Ì 60,000 million long tons. As mining is not prac- sufficient to meet the country’s deman a that the | ae 
ticable with less than 4 ft. thick seams, the work- centuries, and it is admitted on are metal | oa 
able total reserve is at once reduced to 20,000 known reserve of extractable tee tons, it { ae 
million tons of coal having not more than 25% lurgical coal is only about gog ee purnt away | Otis 
ash. The reserve of Tertiary coal comes to 2,300 mostly metallurgical coal that E a purposes for | iy 
million tons approximately (Proc. Indian Sci. in boilers and for various ote ot be used l } sual 
Congr., 1945, pt. 2, 94). which metallurgical coal shoni vontinues at H tion 
U the consumption of coking SA the county 1 Outer 
TILIZATION OF CoaL same rate as at present, very etallurgic#! a? indic 
A : s ; z r 1 
5 The chief consumers of coal are the railways, be faced with a a is of vital Ee" l k l 
followed by engineering works and mills (cotton, -Conservation of FORTS, ais indust, sith | aty 
; goen jute, etc.), iron and steel works, and from the standp ae oy oa andona jit | Vepa 
_ miscellaneous industries. Taking the output as 30 An important use | in view of e oti f tin 
million tons per year, the intake of coal by the able interest to India in “mn, is the Pif | 
different consumers is shown in Table 12 (Indian Tesources of natural petroleum, on ine 


Coals, 5). 
It will be seen that India’s coal is at present 
ostly utilized for steam raising and as domestic 


A very small portion of coal (less than 5 
tons) is coked for meeting the re- 
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of synthetic petrol either by iiy 
or by. Fischer-Tropsch synthe 
tion of both. The possibility Fe 
reserves of non-coking coals 
diesel oil and motor spirit 
expert attention. 
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OBAL nary ores of cobalt are the sulphides, 
pr 


ides. They occur in 
he sulpharsenig i 
rides a associated with ores of nickel, 
a sual yh yer. In the primary ores, cobalt 
Ype" ih ` urface portions as cobalt blooms— 
in the 


arsenates and carbonates. 
ce of the following cobalt-bearing 
ue en reported in India and Burma: 
(Co, 35-5%; Sp. gr., 6-3; H., 5-5; 
art of Co); colour, silver white 
reddish tinge; lustre, metallic; 
eyish black. It occurs associated 
n er ees of Khetri (Rajputana) as one 
Phe constituents of Sehta—a mixture of cobal- 
A danaite. : 
ior cobaltiferous arsenopyrite, (FeAss, 
with Co replacing part of Fe), is steel-grey in 
colour with faint yellowish tarnish. f 
Jaipurite or Syepoorite, CoS or Co,S (sp. gr., 
545), according to Middleton, is found in 
the copper mines of Jaipur in considerable abun- 
dance, Mallet, however, found only two cobalt 
minerals, cobaltite and danaite in Khetri mines. 
If Middleton’s identification is correct, this new 
mineral must have been obtained from some 
oher mine of this area (Rec. geol. Surv. India, 
1861, 14, 190). 
Linnaeite, Co,8, (Co, 57-9%, sp. gr., 4-8—5-0), 
sometimes known as cobalt pyrites, is a steel 
ener tarnishing copper red. The mineral 
fe entified among the copper ores of Sikkim 
ce Surv. India, 1910, 39, 234). 
ty a Bpcoaloferous wad, is a mixture of 
ace N e of manganese with oxides of 
thish black 2 copper, iron, ete. It is a black or 
earthy ee soft and amorphous substance, often 
bund asso ees and of light weight. It is 
rissa and aie with manganese ores in C.P., 
iythrite a Oe, 

r cobalt bloom (Co,;As,0,°8 H,0) 
mson-red earthy encrusta- 
minerals at the weathered 
€s and serves as a surface 
res beneath. It occurs in 
a es of Bawdwin mines. 

es, probably sulpharsenides 
, w at many places in 
about the exact identifica- 


Species is not available. 
ISTRIBUTION 


occurs ! sulphates, 
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rim Silver-zine or 
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ęi —_— 
ti Centrat und in om of cobalt and nickel 
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dia. a Of the manganese ores 
(ag, Psilomelane C2 Of conglomerate 
OG 76°20’) eS Collected from Pola 
n Dhar forest, gave on 
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ant . 

E prs 0:21% CoO and 0:56% NiO; a specimen 
psilomelane from Kajlidongri mi Seat 
74°31’) in Jhabua State contained heir MA 
(Mem. geol. Surv. India, 1909 37, 525 Wee 

Central Provinces: —Many ‘of the ee 
ores in this State contain traces of eke oe 
cobalt. A specimen of psilomelan eae 
Sonta or SET AE. e (wad) from 

tulai (22°21’:76°56’) in Hoshangabad distri 
showed on analysis, 1-23% NiO and Rees Ga 
The percentages of cobalt in psilomelane fre l 
Nagpur-Balaghat area vary from 0-20 to 0-35 

Madras: —In Travancore State, both cobalt and 
nickel occur in the complex sulphide ores of 
Tovala talug. A surface sample of the ore which 
consisted of pyrrhotite, pyrite, chalcopyrite and 
molybdenite was found to contain 1:20% Cu, 
0:64% Ni and 0:08% Co with 12 grains per ton 
of gold and 2 dwt. 12 grs. per ton Of silver (Rec. 
geol. Surv. India, 1910, 39, 265). The extent of 
the deposit is not known. 

Orissa:—In Kalahandi State, a specimen of wad 
from Olatura (20°20’: 83°36’) contained 0:82% 
CoO (Mem. geol. Surv. Indìa, 1909, 37, 525). 
Cobaltiferous wad containing higher percentages 
oe coba may be discovered in the neighbour- 

ood. 

Rajputana: —Cobalt ore, locally known as 
sehta, occurs in the old copper mines of Babai 
(27°52’: 75°49’) near Khetri in Jaipur State. It 
consists of minute silvery crystals of cobaltite 
and danaite sparsely disseminated through black 
slate containing copper pyrites. Sometimes the 
ore occurs in thin iayers between masses of cop- 
per pyrite. Sehta also occurs in the mines of 
Bagor, 2 miles south of Khetri. Concentrates of 
sehta may be obtained by washing ground frag- 
ments of slates. Such concentrates were being 
prepared and used in the production of cobalt- 
blue enamels at Jaipur, and sold at Rs. 5/Ib. 
The production has stopped since 1908 (Trans. 
Min. geol. Inst. India, 1935, 29, pt. 4). 

Burma:—Cobalt bloom or erythrite, occurs as 
an encrustation on sulphide ores of Bawdwin 
mines; it is evidently derived by the decomposi- 
tion of cobaltiferous gersdorffite (NiAsS) which 
is present in small quantities in the lead-silver- 
zinc ores (Rec. geol. Surv. India, 1937, 72, 349). 
The nickel speiss which has been regularly prog 
duced since 1927 as a by-product during the 
smelting of the Bawdwin lead-silver-zine ores at 
Namtu (N. Shan States) Cones on an average 

-32% nickel and 6:6970 cobalt. ; 
3 ee nee of primary sulphascayy 
ores of cobalt occur in abundance. The import- 

j situated near Samarbhamar 
ant depos Siae al, the nearest motor 
(about 50 miles from Butwal, the : 
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COBALT 


past; the mines at Bais Khani Elaka were worked 
by the Nepal Government about 35 years ago, 
and are said to contain large reserves of cobalt 
ore. Cobalt and nickel ores have been discovered 
in an area 40 miles east of Katmandu. Ores, 
averaging 8:1% cobalt, and speiss, averaging 
17-3% cobalt, have been exported from Nepal. 
Some ores (e.g., from Tumkhas mines) are report- 
ed to contain 18-72% cobalt, and speiss (eg., 
from the Landley mine), contains 35-3% cobalt. 


The cobalt deposits of Nepal are highly promis- 
ing and the Geological Survey of India has re- 
cently investigated the area. 


TREATMENT 


Cobalt ores (containing As, Ag, Cu, etc.) are 
crushed, fluxed, and smelted in a blast furnace 
to form speiss and slag. The speiss is ground 
and oxidised in a reverberatory furnace to vola- 
talise the arsenic, It is then given a chloridising 
roast with sodium chloride. The roasted material 
is charged into agitating tanks and the silver ex- 
tracted by cyanide solution. The residue which 
contains cobalt, nickel, iron, copper and arsenic 
is dissolved in dilute sulphuric acid, and neutra- 
lised with ground calcium carbonate, whereby 
iron and arsenic are precipitated as ferric arse- 
nate. The solution is freed from copper by soda 
ash, and cobalt and nickel fractionally precipi- 
tated as hydroxides by the addition of milk of 
lime and bleaching powder. 


USES 

Cobalt (sp. gr., 8:8) is a silver-white metal, 
slightly harder than iron and nickel. It ranks 
next to iron as a magnetic metal and retains its 
magnetism when heated up to 1,150°. It is used 
in the manufacture of permanent magnet steels. 
It is a valuable constituent of stainless and high- 
speed steels, and heat-resisting and corrosion- 
resisting alloys. It is used in electroplating, as a 
catalyst in the synthesis of organic compounds 
from carbon monoxide and hydrogen, and as a 
binder for tungsten carbide in the tips of super- 
hard cutting tools. 


Alloys of cobalt with chromium and tungsten 
called Stellites, have replaced high-speed steels 
for cutting tools and oil-well drilling bits. 
Stellite does not lose its hardness even when its 
cutting edge is red hot. It is used for the manu- 
facture of stainless cutlery. Cobalt-chromium- 
aluminium alloys are used in electric furnaces. 


= Cobalt is a constituent of denture alloys and of 


Ea al z ij 
station). The mines at Rangche, Lamdulae, beryllium-copper alloys used { 
Landley and Kalachaure have been worked in the propellers. or hubs o E o 
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f a: 

Many cobalt compound eras No 
cobalt aluminate, cobalt one Cobalt ooo 
nitrate, are used in the manda an a i gevel 
Cobalt colours are permanente of pj nth gos 
pensive and have poor coverin but they Ents, Weg 
the enamel, glass and potter Properties“ ore 
ever, there are no substitutes dusts ppa Te 
pounds as blue-colouring materia] OY cobalt com, | cocal 
have been used as catalytic aS alt slk 
oxidation reactions. S in Promoting 

Organic compounds of cobalt 006 
shortening the drying period of oj] are Used fp | A 
quescent soluble salts of cobalt es Del, | tropi 
the manufacture of invisible or melody foun 
inks. Cobalt nitrate is employed in i ee A 
tory for the blow-pipe examination of n | m 
especially for the identification of ores of ae | se 
nium, zinc and magnesium. m D. 

PRODUCTION AND PROSPECTS Sa 

The world’s annual production of cobaty | Y% 
about 4,000 tons. The leading countries me | M 
Belgian Congo, Northern Rhodesia, United States | ge 
of America, French Morocco, Canada ai | = 
Burma. More than 75% of the world’s outputot | 108 Y 
metal is derived from. cobaltiferous copper ores | roots 
of Belgian Congo, Rhodesia and Morocco (Mine. | iol 
Ind. Brit. Emp., 1938-44, 98). —. r 

There is no production of cobalt in hi B 
Cobaltiferous nickel-speiss (Co, 6:69; Ni, 31% | They 

Cu, 860%; Ag, 15-13 oz. per ton) has eee | the 
duced since 1927 as a by-product from ee Terb 
smelting works at Namtu in Bur rther trett | $8), 
was being shipped to Hamburg 1o e ‘on | them 
ment till 1938. The produe dan a ate i} th 
Buea in 1938 was) 3 Uio | 0 by 
Rs. 11,66,323. r petri mins | Pared 

Sehta was being produced Ho i till 4908 | iiig 

of Jaipur State, about 1 ton pet i cobalt-blue e i a 
and utilized in the manufacture man an 0, 

amels and blue glass bangles. cobalt oxide ia Ån; 

production since 1908 when ny a Sot Roe 
to be imported from Ce Tt was po tl in 

Indian glass manufacturers. oath that the nit | tay 

ical Survey © it Wee 
by the Geological 2, reopene 5 ja | Bi 

cobalt mines need not De * -terjal ip til f 


: “aa 
probable that the impure cobalt neo 
competition with nee product (es wf 
90). The 08. 
om gn 19 

An output of 5 tons one 
14:4% Co, and 5 tons De from Na 
22:13% Co, was repor 92, 25 
(Rec. geol, Surv. India, J 
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osit of cobalt is known to 


t dep Pe ied if 1 
ASS importa” Khetri mines, 11 properly 
a Ti mar Eo the requirements of the 
tha a eloped, i and ceramic industries. For the 
o a5, pame of cobalt metal, concentrated cobalt 
Ben ae to be imported from Nepal. 
are & wl 
as 
i Fs Paa Erythroxylum 
alt Salty 


mia Wight & Arn. (Cucurbitaceae) 


coce of abe» 35 species distributed in 
a h aE and Asia. C. indica is commonly 
» Deli. trop. ; 
loyed in found in India. 
Dathetje ; isht & Arn.=C. cordifolia Cogn. syn. 
labor, | C indica Wight © : 
sing | Cephalandra indica Naud. Ivy GOURD 


DEP., I, 252; Fl. Br. Ind., II, 621. 

sans, —Bimoa; Hinpi—Kunduri; Benc.—Tela- 
kucha; Mar—Bimbi, tendli; Gus.—Ghobe, gluru, 
Kin—Tondekai; Tam—Kovaikai; TeL.—Donda 
kaya. 


Í alumi. 


cobalt is 
ries are 


ad States. | : PT 

da a A climbing or prostrate perennial herb, grow- Eie 80 m Cocciniafindica 

yutput ot | ing wild throughout India, with long tuberous 3 

ner ows | tois and ovoid or elliptic fruits, 1—2 in. long and reported that none of the properties attributed 


}-lin. diam. The fruits are smooth and bright tO C. indica has been found either in the oil ex- 
| geen with white stripes when immature, becom- tract or in the decoction of the plant. The use- 
ing bright scarlet when ripe. They ate used as fulness of the press juice in diabetes has been 
vegetable when green, and eaten fresh when ripe. investigated by Chopra, who showed that both 


y (Miner, | 


in India f 
i, 313) | 


een pi | They are sometimes candied (Burkill, I, 593), the alkaloid and a hormone contained in it have 
the leat | The tender shoots of the plant are used as pot no effect on the blood sugar content when in- 
he speis | ie [Bal, Rec. bot. Surv. India, 1942, 6 (10), jected subcutaneously into rabbits. The fresh 
her treat f the A few varieties have been recorded, one of juice itself produced no reduction in the sugar 
iss a | a yielding bitter fruits. i content of blood or urine when admins S a 
alued “| cne plant is : atients suffering from glycosuria. The alkaloi 

o by stem ania ae Y jis tuberous roots is pharmacologically inert and has no effect on 
tri min | Pared, q : well-drained, well-pre- blood circulation, respiration and alimentary 


w itiga =p, friable, loamy red soil, and under 


ate conditions, it system. The juice contains an amylase (Kirt. & 


blue | abil to September givin s Welland fruits from Basu, IT, 1151; Koman, 1920, 40; Chopra & Bose, 
> KA * Madras E, navy yields (Joga Indian J. med. Res., 1925, 13, 11; Indian med. Gaz., 
SMM 10l tender frare ee 1925, 60, 201). 
ae git} eb T fat ( Fees gave: moisture, 93-1; 
inet | Oy Ydrates, 3. aot extr), 0-1: fibre, 1-6; COCCOLOBA Linn.=Coccolobis P. Br. (Poly- 
Msi trn SPhorus, oe matter, 05; calcium, gonaceae) 
ja Bvitamin aated as Vitamin A. pane/100 g3 Bailey, 1947, T, 807. : 
ide a Ml 38), C, 28 mg./100 g. (Hlth ao TE of ue A genus of about 220 species of shes an 
(Rec we x atious p Utt. NO. 4&9, trees, distributed in the tropica ani ge 
in | yc: indico Parati rica. Coccoloba C nn. 
i } y dica ha rations of roots, stems and ] zones of Ame ca Coe West a S 
it! e S Of mye been : nd leaves (Sra-GRAPE), a nativ : Í q 
ot tment medicine A toned in indigenous pretty foliage and edible, astringent en oe 
con 8 | hy itis x Skin Geen ne efficacious in the has been introduced into Indian gaden F ae 
al | been ole; diabetes Ù bronchial catarrh, kino, which is used as an asteina eae nA 
Mically rey of these claims ed by evaporating a decoction of the 


ned by Koman, who park of this plant (U.S.D., 609). = s 
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COCCULUS 


isperma 

OCCULUS DC. (Menispe? 
a genus of about 20 species 0 
shrubs distributed in tropical 


regions. 


ceae) m 
f mostly climbing 
and sub-tropical 


C. hirsutus (Linn.) Diels syn. C. villosus DC. 


_ IL, 397; Fl. Br. Ind., I, 101. k = 
Pe icsonti tikta, PE Man. 
ikibel; —Huyer; — ; Mar. 
aes Tam Kattukkodi; Ter. —Dusaraitige; 
— i-ballì, dusari balu. 
a8 E eat occurring almost throughout 
India. The juice of the leaves contains a pace 
lage. When mixed with water it forms a jelly 
which is taken as a cooling medicine for gonor- 
rhoea, and used externally for eczema, prurigo 
and impetigo. The root is bitter, alterative, laxa- 
tive and demulcent, and is used with other ingre- 
dients for bilious dyspepsia, rheumatism and 
stomach-ache of children (Kirt. & Basu, I, 87; 
Dymock, Warden & Hooper, I, 57; Nadkarni, 228). 


C. pendulus (Forsk.) Diels syn. C. leaeba DC. 
DEP., II, 397; Fl. Br. Ind., I, 102. 
Puns—Illarbillar, parwatti; Gus.—Parwatti; 

Sinp—Ullarbillar; TEL.—Dusaratige. 

A scandent shrub distributed in the drier parts 
of western India, Punjab, Sind and Carnatic. 
The root is used in intermittent fevers and as a 
substitute for Anamirta cocculus (Wlth India, 
I, 75). It contains the alkaloids, pelosine, 2% and 
sangoline, 3%; and an amaroid, columbin (Caius, 
J. Bombay nat. Hist. Soc., 1938, 40, 85). The 
Arabs are reported to make an intoxicating drink 
from the fruit. 

C. laurifolius DC. is an erect shrub or small 
tree found in sub-tropical Himalayas and eastern 
India, The bark and leaves contain coclaurine, 
C,,H,,0,N, m.p., 221°, with a curare-like action. 
The plant is used as an arrow poison in Malaya 
(Wehmer, I, 332; Caius, loc. cit.). 


Cocculus indicus—see 


COCHINEAL 
D.E-P., II, 398; C.P., 347, 


Anamirta 


BrenGc.—Kermdana; Mar.—Ki : 
as R.—Kirmaz; Punsan— 
Cochineal consists of the dri i 
0 l ied bodies of 
cochineal insects (Order, Homoptera; Fam., 


Coccidae; Genus, Dactylopius) reared on prickly 
pear, and used as a source of the scarlet dye, car- 
ae The insects are distinguished ‘from 
et er mealy bugs by the presence in their bodies 
of a rich crimson dye. The insects are indige- 
hous to Mexico, Peru and Central America, 


igitized by Arya Samaj Foundation Chennai and eGangotri 


CC-O. In Public Domain. Gurukul Kangri Collection, Haridwar 


whence they were 
countries. 

cy sore oval and distinct] 
of the insect is covered wi €8men 
coating, secreted by the ae 8 Protect; 
clusters on the dermis, a POSS, di 
truncate spines are als 
The females are 
usually becoming fixed Sub. 
they feed. The males bee Plant Wh 
wings and two long slender eis t Mh 
the hind end of the body. Thane 
is distinguished from that of th ead o © tal | 
presence of a rudimentary Sern ee by the | 
long feathery antennae, and of tho 

Three species of Dactylopius are en | 
D. coccus Costa (Coccus cacti Linn.), D, ; 
Green, and D. tomentosus Lam. Of these | Be 
aaa i o se D 
is the source of genuine cochineal k AS 
the trade as Grana Fina; the other e 3 
wild forms and yield the inferior Ta 
Silvestris. D. coccus differs in size and an 
ture from the wild species. It is bigger in 
size, and the waxy covering over the body js 
thinner. The dermal wax pores possess thick 
rims and are present in large clusters. The trun 
cate spines are inconspicuous (Ayyar, Agric. 
Live-Stk India, 1931, 1, 229). A pound weight of 
D. coccus contains about 20,000 individuals and | 
the yield of dye from this lot is about 1:6 ounces 
Grana Fina is produced in Algeria, Califomia 
Mexico, Peru, Canary Islands, Java, West Indies, 
and in southern Spain and other Europear 
countries. 

D. coccus was introduced into 
occasions but did not establish 
absence of its food plants, Nopa 
Salm-Dyck (syn. Opuntia coccinelljer 
tuna. Attempts to cuiva it on 1mp 
of N. cochenillifera failed. | ia fro” | 

D. indicus a introduced _into Fai LE 
South America and has existed x -nconspicl 
The dermal pores in it are mihe tw f 


introduceg 


ed b ty 
A distri, My 
lar nur ih 


Wingless an er the 


Wn, Viz, 


India on several 
itself due to tht 
lia cochenilifer 
ifera) an | 
A N plans j 


years. } ro í 
and are without thickened 1 n Opuntia “is Rg 
spines are numerous. It feeds of see tor 
garis (O. monacantha). 4 pO Is yielding i f ma 
contains about 70,000 individua plants on m 
ounces of dye. The insect and the ghout mieh the 
they live were widespread tht0 = arg Mi TEN 
oC They have now p na e wi 7 5 
India and are “practically extine d in | z 
(Ayyar, loc. cit.). D. indicus jonitin® -ly yf | ‘ 
California, New York and eae on. mi nt | m: 

D. tomentosus, which ee i indict mall® f Bie 

resem g al 


Opuntia dillenit 
features. The dermal wa% 
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; thick 
e trur 
Agric. 
ight of 
Is. and 
unces. 
fornia, 
Indies, 
roped 


severdl 
to the 


D. indicus but occur in 
There are many 
res as well. The truncate 
d conspicuous but with 
introduced into India 
wer base: 1926 with a view to check the 
ad pear. It rapidly spread in 
d of eae now found in Tuticorin, Tin- 
d a Ramnad, Tanjore, Negapatam, 
z e districts. It is the smallest 
“a cochineal insects, a pound containing 
of the "70,000 individuals (Ayyar, loc. cit.). 
A histories of the different species vary 
me Ma with the locality and climatic condi- 
considera ie suitable conditions, 3—5 genera- 
Tri a raised in a year. A female produces 
+200 eggs which are extruded in strings into 
oe J] formed by the contraction of the body at 
eal end. The nymphs on hatching escape 
from the cell and swarm on the succulent stems 
of the cactus. A hatched nymph appears as a 
mere red speck and no difference can be made 
out between the sexes. After roaming over the 
stems for a few days the nymphs attach them- 
selves in groups. 


The insects lie huddled together each en- 


f veloped in a cottony coating. The covering 
| of the male is an elongated sac open at one 
| end. The attacked cactus at this stage appears 


lo he covered with white patches. After 4 to 
6 weeks, the male emerges as a scarlet, two- 
winged insect, with two slender posterior proces- 


ss. The emergence continues over a period of 


illifes | 


me eels. The male flutters about the cottony 
ee having fertilised the female dies in 

oe and is carried away by the wind. 
om a z a the female is rapid after impregna- 
‘At meee 8—12 weeks old it begins to lay 
and can be pee abe it is in a torpid condition 
te vari asily detached from the plant. After 


les and oe eee nymphs, the mother insect 


chines] ; 
care, eal insects have to be cultivated with 


3 n `i 
poon with ma rain are destructive to them. A 


n Cultivatio “avy rainfall would be unsuitable 


unle 
0 rear and Ss adequate arrangements are 


ther © Stock un Preserve the mother cochineal 


m in er cover, i f 
Mid Ors. durin The Mexicans keep 


them Pear cut pE winter on branches of the 


; t 
Gch t in little ee fall. 


transfe 2 Pro 
ty ted to reste 


In spring they put 
aw nests fastened to the 
the species the nymphs are 


t fr 
Sag “Nees, Sgh cactus plants before swarm- 
Meteeg S Made of Beas ales are swept into a 


with 0 


smal] DS gauze or tissue paper 


The bag is fastened at 


COCHINEAL 


stem. The nymphs escape 
over the surface of the 
stem. Bright sunny days are selected f thi 
operation. For the winter crop, the c a - 
infected in October-November and th “Ohi 
s : , e cochineal 
is ready for gathering in February-March. Wh 
infected in March, cochineal is ready f ; es 
tion in October-November. Se aaa 
Hes ae G are brushed into bags or sheets and 

y Immersion in hot water or exposure 
to sun, steam or hot air. Dried insects appear 
like dark grains with longitudinally folded 
wrinkled or fluted surfaces. The best crop is 
obtained from the first generation as it is rich 
in colouring matter and usually fetches a high 
price (Kraemer, 828). . 

There are three grades of cochineal according 
to the manner of preparation. Silver Grain 
is obtained when the insects are killed by expo- 
sure to the sun or by dry heat from an oven. 
The waxy coating which is retained partially in 
the treatment, accounts for the whitish colour. 
Black Grain is obtained when the insects are dried 
on hot iron plates or when they are immersed in 
boiling water. The wax coat is removed and the 
purplish black surface of the insect is exposed. 
Black Grain fetches a high price (Kraemer, loc. 
cit.). Granilla, is the inferior grade comprising 
the smaller female insects left on sifting (Denston, 
267). 

The colouring matter of cochineal is carminic 
acid, C22H20013, LORT 51:6°: darkens at 
130° and carbonises at 250°], a derivative of 
hydroxyanthrapurpurin. It is present in cochi- 
neal to the extent of about 10%. It can be extract- 
ed by cooking the ground insect mass in water, 
and purified by diluting a solution of the crude 
colouring matter (1 part in 5 parts water) with 
acetic acid (4 volumes); the filtered solution on 
standing over sulphuric acid gradually deposits 
carminic acid in a crystalline form. A second 
pigment, neocarminic acid, has been separated 
from the mother liquir (Thorpe, II, 226; Mayer 
& Cook, 138). Commercial cochineal contains 
the ether-insoluble wax, coccerin, ether-soluble 
cochineal fat, albuminoids and inorganic mE 
Coccerin (0:5—4%) is an ester of ure ee 
alcohol (C4,H4302) and cocceri¢ acid, ee ene 
(0-7—14% of the insect) has the following c 


i < acid val, 89; unsapon. 
iod. vannet 8%. The constituent 


oleic and linolic acids 


the bottom of a cactus 
and spread themselves 


teristics: 
matter, 3%; and glycerol, 
fatty acids are myristic, 


rpe, III, 230). 
AE of cochineal 3 a aye tar 
ene h 
and silk has diminished eE 3 s ab Oa 


is now use 
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COCHINEAL i 
hineal possesses Consi- 


‘dyeing and printing. Coe j i 
durable fastness to light. Two shades of e 
obtained upon wool, crimson which 1s P 


using aluminium sulphate as mordant, 
Ee for which stannous and ee 
chlorides are employed. Wool mordanted vi 2 
potassium dichromate gives with ee and 
purple colour, while with ferrous sulp a A 
tartar, purplish, slate, or lilac can be proauced. 
These mordants, however, are not employed 
in practice (Perkin & Everest, 89). Cochineal 
is employed in dyeing Ludhiana and Kashmiri 
shawls. In Kollegal and Mysore, cochineal 
is used for dyeing silk fabrics to obtain 
permanent shades of deep crimson and red 
(Ayyar, loc. cit.; Phadke, History of Dyes and 
dyeing in the Bombay Presidency, 1947, 39, 
44). Silk is preferably first dyed yellow, then 
mordanted with “nitromuriate of tin” and 
finally dyed in a second bath with the assistance 
of cream of tartar. Silk can also be dyed in a 
single bath with cochineal, stannous chloride 
and oxalic acid (Perkin & Everest, 90). 

Cochineal is commonly used as a colouring 
matter for drugs and confectionery, and in the 
preparation of rouge and other cosmetics 
(Redgrove, 115, 121). It is used also as a stain 
in the laboratory. Commercial cochineal should 
not contain more than 2% of foreign organic 
matter and not more than 7% ash. When un- 
ground cochineal grains are put into water, no 
insoluble powder should separate (B.P., 144). 

Cochineal is often adulterated with inorganic 
materials. Barium carbonate, lead carbonate or 
lead sulphate is used for ‘weighting’ silver grain, 


TABLE 1—IMPORTS OF COCHINEAL 


Quantity Value 

(ewt.) (Rs.) 
1939-40 1,186 2,42,136 
1940-41 366 65,804 
1941-42 385 70,103 
1942-43 1 877 
1943-44 2 537 
1944-45 1 424 
1945-46 8,066 82,868 
1946-47 4,883 2,49,991 
1947-48 67 44,024 
1948-49 63 36,709 
1949-50 4 2,626 
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of the product. ats high ash Siu 
Grana Silvestris produced T ONfen 


exported to England in la Wae 1, 
last century. The prodi Sanly years of 
four times the quantity was regui Mferioy, x 
same colour as the Mexican C to giya Ù 
industry lost its importance aion Fina, 
Cochineal is now an article of a s 
gives the imports for the period 1939/49 Table | 


COCHLEARIA Linn. “eh 
Fl. Br. Ind.. I, 145. 
A genus of about 40 species of 

fleshy, annual herbs distributed in the 

temperate regions. 3 species occur in tae 
C. armoracia Linn. (Armoracia lapati 

Gilib.) is the well-known horseradish used me 

diment and credited with digestive and a 

scorbutic properties. It is a native of the a 

districts of eastern Europe, and is grown im 

small extent. in gardens both in north India and 

in the hill stations of south India. Plants are 


(Cruciferae) 


glabrous, often 


raised from pieces of the fresh root, and cultiva | 


tion needs special care and attention (Firminger, 
164). The root is tuberous and cylindrical (e. | 


it. long and ł in. diam.), possesses an acrid, | 


bitter taste, and when scraped or bruised, emits 
a characteristic pungent odour. Horseradish has 
the following composition: water, 73:4; 
3-2; fat, 0-2; ash, 1-8; total carbohydrates, 
fibre, 2:4% (von Loesecke, 356). 
Horseradish is considered stimul 
diuretic and digestive. í 
irritant in lumbago and similar pein a eating 
The root contains a pungent, acri T glycosi 
volatile oil, The pungency is due to which ea 
sinigrin, and the enzyme, myrosin, © 
when the root is crushed and mize 
yielding allyl isothiocyanate (B.P.C., 


: e 
ed horseradish has an 1 


5 , e , 
growth of micro-organisms, way Ane 
attributed to allyl isothiocyana e of V 


1939, 33, 8675). The root is ari 
min C, the fresh material © i 
average, 302 mg.% of ascorbic a 


1949, 43, 1498). n annik iej 
C. flava Buch.-Ham. ex Roxb. 2 getic YE | 


a 
occurring in the upper and es int, & 
is said to be useful for fev 

177). 
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COCHLOSPERMUM 


ress or shrubs, i ARO O UES 
ji on in India. 
js 0° ) Alston syn. C. gossypium 


ast 
g. religio a Ta 
nC. oe 413; Fl. Br. Ind., I, 190. i 
pBP. Katira; Himpr—Kumbi, galgal; Mar.— 
ARAB— anglay; TrL.—Kondagogu, kongu; 
Ger, 9 ilam, tanakku; Kan.—Arasinaburaga, 
ae *MaL.—Appakutakka, URIYA— 
adavt f 

las 
Komtopa r medium sized, deciduous, soft 


small 3-18 ft. in height and up to 1ft. 


wooded arene palmately 5-lobed leaves, and 
a eat ellow flowers in terminal panicles. 
jarge bright Y er leaf fall from Decemb 
he flowers appear after leat ta. rompe ae 
io April and are succeeded by large, pear-shaped, 
capsular fruits, 2—3 in. diam., ripening in June- 
July. i 

The tree occurs all over India from Garhwal, 
Bundelkhand and west sub-Himalayan tracts to 
Bengal, Bihar, Orissa, Central India and Deccan 
peninsula. It is particularly common in hot, dry 
and stony regions. It is one of the few species 
capable of withstanding forest fires and is consi- 
dered useful in afforestation of bare, rocky and 
denuded hills (Talbot, I, 72; Gamble, 37). It is 
often cultivated in gardens and near temples for 
its beautiful yellow flowers. 


Karma Gum:—The tree yields a gum whi 
miss from the fibrous, deeply ee ie 
o oe Is similar In appearance and properties 
Roxh we gum obtained from Sterculia urens 
te on pagrten known by the same name or as 
anih (from yet as a substitute for gum traga- 
aim is pale sac oolys gummifer Labill.). The 
tiated, m semi-transparent, transversely 
gives off acetic ancy to split into flat scales. 
6 iS a a Slowly on exposure to moist 
S e In water, but swells into a 
nt mass in contact with water. A 


Ure of 
arabic fo l part of katira and 3 parts of gum 
estve paste with water. 


rms an adh 
e 
Sum contaj 
recta S, and one Over 50% pentosans and 
elds 140, cea ydrolysis with mineral acids 
rae acid, gondic acid, Cr, Hos Oz 
ed pce U, 797) Sh xylose and galactose 
impr, om Sterculi IS gum and the gum deriv- 
Ih rane in ee urens have assumed great 
the ae “Xborted ent years, and several million 
The S&T paste Uy from India for use in 
alio a is use -cream industry (Hill, 170 
Dri * as a AG y E ). 
ù ting marble stitute for tragacanth in 
also useg -8 Paper and leather dress- 
zor giving polish to tusser 


Pasty 
rt 
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Fig. 90.—Cochlospermum religiosum 


silk. The gum is sweetish, cooling, sedative and 
useful in coughs (Kirt. & Basu, I, 215). Dried 
leaves and flowers are said to be used as stimu- 
lant. 


The floss covering the seeds is soft and resi- 
lient and can be used as a substitute for Java 
kapok (from Ceiba pentundra) or Indian kapok 
(from Salmalia malabarica) for stuffing mat- 
tresses, pillows and cushions and for life-belts. It 
contains 45-9—46-3% cellulose and is inferior to 
other commercial flosses (Bull. imp. Inst., Lond., 
1905, 3, 221). 

The seed is small, reniform in shape with a 
hard shell. The kernel has a sweetish somewhat 
almond-like flavour and a slight bitter taste. Ana- 
lysis of seeds gave the following values: moisture, 
9-25; ether extr., 14-25; albuminoids, 20-94; carbo- 
hydrates, 35-78; crude fibre, 14-63; and ash, 5-15%. 
The expressed oil is brown when freshly pre- 
pared, turning pale yellow on exposure to 
diffused light for several days. It has a peculiar 
taste and smell. It possesses the following 
characteristics; sp. gr. 15°, 0-922; sap. val., 186-29; 
iod. val., 95-97; acid val, 14-24; Hehner val., 95-19; 
R. M. val, 0:19; and solidifying point, 1° (Dey, 
Agric. Ledger, 1906, No. 9, 115). It is a non- 


drying oil which can be used for making soaps. 


The residual cake after expressing the oil con- 


tains: albuminoids, 21-5; oil, 8-1; carbohydrates, 


J 
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COCHLOSPERMUM 
39-88; fibre, 15-17 and ash, 5-45 


-—. 


%. Te be used organic solvents. The fruit ig 7 


$ z rulit is à AAA 
: J. sernel yields 57—62% oi] > dib] n 
d or manure (Dey, loc. cit.). Kerne © oil resemhli € po! 
sa of the tree is soft and light (wt, in taste and colour (Badhwar gut cotta a 
17 Ib./c. ft.). It is of little value as timber. The For., 1946, 72, 64; USDA 1649) Griffith inal I jowa 
S 4 je . ’ in A 


: rdage fibre. 
park of the tree yields a coraag C. nucifera Linn. Coconyy seed. 


. D.E.P., Il, 415; C.P., 349: F] fibro 
. (Palmae : » LB i 
Bere venne ade e pesides C. nuci Blatter, 499. * Ind, VI, d D 
fera, over 30 species confined to central and south Sans.—N arikela; HINnDI—Nariyqy: B q ine 
‘America. It is now usual to regard the genus as narikel; Mar.—Narel, naral: Tet SoD, 0 
peers oeoniaining only C. nucifera, other chettu, nar Tee tenkaya; Tam pit ig th 
species having been assigned to several new maram, reni ai; Kan.—Tengu; Man, sper 
genera including Arecastrum, Butia and Syagrus. thenga, narikelam. em | we 
However, a few species occurring in India and A tall and stately palm growing to ą hei file: 
originally included under Cocos may be mention- of 80 ft. or more when fully mature, bear Tt 
ed here: crown of large, pinnate leaves. The ane a tropi 
C. plumosa Hook. f. (=Arecastrum roman- stout (1—1; ft. diam.), straight or gently cur i tion 
zofianum Becc.)—Fratmery Coconut Parm, rising from a swollen base surrounded by A mal} 
Quren Patm—, occasionally met with in Indian of roots; rarely branched, it is marked by re good 
gardens, is characterised by an erect, columnar like leaf scars which are not prominent, Te | "6 
stem, about 40 ft. high and 10—12 in. diam. It leaves are 6—18 ft. long, pinnatisect: leaflets inar 
bears a crown of large drooping leaves, 12—15 ft. 2—3 ft. long, narrow and tapering. In the ail | ae 
long. The fruits are round (c. 1 in. diam.), orange of each leaf is a spathe enclosing a spadix, 4-6, | ae 
in colour, with a sweet, pulpy, fibrous exterior, long, stout, straw or orange-coloured, and simply | TSi 
said to be relished by children. Itis grown as an branched. The palm is monoecious. The female | 1933 
avenue tree in some countries (Blatter, 529; flowers are relatively few, 1 in. long and globos, | 1947 
Benthall, 448; Williams, 203). | Soc, 
C. schizophylla Mart. (= Arikuryroba schizo- mm | Th 
i phylla Becc.) —ARIKURY Patm—, is a low, almost trop, 
5 stemless palm, with pinnate leaves, 6—8 ft. long. WN 
| The leaflets are used for making hats. The juice Tho: 
of the unripe fruit is said to be useful in the un 
treatment of eye inflammations (Blatter, 531). fe 
; C. yatay Mart. (=Butia yatay Becc.)—YATAY i a a i 119) 
l Paum—, is a native of Argentine. It has a stout 9 iA FUE" S , j i 
i trunk about 25 ft. high, and leaves up to 9 ft. E e I tia 
long. The fruits are yellow or orange-red in Ind 
colour, distinctly pointed, 1 in. or more in length. amt 
They are used as feed for horses, mules, and a 
cattle. The seeds are edible and an oil is extract. 3 : 
ed from them. The fleshy part of the fruit is oe 
anthelmintic. The leaves are used for making i : 
hats (Blatter, 532), i 
C. coronata Mart. (=Syagrus coronata t 
Becc.), is a_, hardy, drought-resistant, Brazilian (My 
Palm, with -a stem about 30 ft. high and 8 in te 
diam. The palm is considered useful for afforest- Cace 
ing dry and desert areas. The leaves are used ve 
for making hats, sacks, mats, and ropes. A hard Thai 
a brittle yellow wax—Ouricury Wax or Licury Wax 
T mp, 83:8°)—is obtained from the leaves, Dry Rat 
leaves contain c. 0:48% wax and the yield per . 


© palm: a= 
= palm per year is $—1 kg. The wax resembl 
= Carnauba Wax (from Copernicia cerifera) and ni 
_ similar uses, but is somewhat more soluble in 


; 
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‘cle. The male flowers 
se of the aa Pered borne 
amal ma le. The fruit is ovoid, 
f the panicte. es ae 
containing a single 
is thick and 
hard and bony endocarp 
s a j ride the endocarp is the 
ihai ee albuminous endosperm 
i adl of the shell are three pores 
h, and embedded in the meat, 
Tyo. The cavity of the endo- 
e and is filled in the unripe fruit with 
ae (coconut water); it is only partly 
k it. 

ile E e widely cultivated in the 
The Ent and so wide are its cultiva- 
nop uses, that the task of assigning an origi- 
p cae for it is a formidable one. There are 
bei cons for placing it in the Melanesian 
Po Many varieties of Cocos are found in 
that region and also a large number of insect 
species specific to it. Evidence has been adduced 
to assign its origin to a “submerged land to the 
north west of New Guinea” (Beccari, Philipp. 
J. Sci, 1917, 12C, 27; Werth, Ber. dtsch. bot. Ges., 
1933, 51, 301; Lepesme, Les Insectes des Palmiers, 
1947, 118; Mayuranathan, J. Bombay nat. Hist. 

Soc., 1938, 40, 174). 
The coconut palm thrives best within the 
tropic zone. The major coconut areas lie between 
WN. and 20°S. on both sides of the equator. 
Though it is found beyond this region, as far as 
Niana 27°S., cultivation in these extreme 
a has not been successful and the palm does 
119), tuit (Patel, 6; Moore, Econ. Bot., 1948, 2 
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mportant coconut producing coun- 

s, World are India, Ceylon, Malaya, 

> philippines and the South Sea Islands 

Bast Afri c. It is Cultivated to a small extent 
Ih India ne est Indies and Central America. 
is concentrar, E of the acreage under coconut 
of south indi in the coastal and deltaic regions 
DY no meine Successful inland cultivation is 
wi and Rao and large estates are situated 
b ia Tu k uP to an elevation of 2,000—3,000 
assan and Mysore districts 

x ere favourable soil and clima- 
r er its cultivation profitable. 
ed also in parts of Orissa and 

al areas of cultivation in 

a, East oda e & Cochin; Malabar, S. 
Si Puri mel Cae Tanjore districts in 
ae me districts in Orissa; 
mkur aG a istricts in Bombay; and 
assan districts in Mysore. 
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COCOS 

Climate and Soil: —The primary requirements 
for the successful cultivation of coconut palm are: 
hot tropical climate, abundant rainfall and well- 
drained soil. Sea shores, river banks and hill 
slopes in the tropics afford ideal situations. 
Economic considerations, such as transport faci- 
lities also influence the development of commer- 
cial coconut growing in these regions (Int. Inst. 
Agric., Oils & Fats: Production & Int. Tr., Pt. 
1, 1939, 179; Deasy, Econ. Geogr., 1941, 17, 130). 

The coconut palm thrives best in regions with 
a maximum temperature of c. 85°F., and a diurnal 
variation of c. 12°F. It will not grow at tempera- 
tures below 70°F. The palm prefers a well- 
distributed rainfall of 50—90 in. per annum; it can 
tolerate considerably higher precipitations if the 
soil is well-drained. At rainfalls below 40 in. per 
annum, it can be grown only under irrigation. It 
requires plenty of sunlight and does not flaurish 
in too cloudy regions. These conditions restrict 
its cultivation to a comparatively narrow tropical 
belt (E.M.B. 61, Survey of Oil Seeds & Vegetable 
Oils, II, 1932, 7). 

The palm prefers a light, well-drained soil 
permitting free root development and aeration, 
and dees best on alluvial and sandy soils near the 
coast, where the ebb and flow of ground water— 
the drainage of the hinterland—contributes to the 
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palm’s nourishment. 
base of foothills 

further inland. It canno 
competition from other trees and 
in virgin jungles, mangrove swam 


Similar conditions at the 
facilitate palm cultivation 
t indefinitely survive 
is never found 
ps, and the like. 


CULTIVATION 
r of distinct varieties of 


Varieties: The numbe 
d with any accuracy, 


Cocos has not been determine 
partly because of the difficulty involved with a 
plant of such wide distribution and partly 
because of the lack of genetical purity due to 
cross-pollination, which is normal. It is estimated 
that the number of varieties does not exceed 30, 
and even this number may be considerably 
reduced by closer study (Hunter & Leake, 327; 
Copeland, 117; Narayana & John, Madras 
agric. J., 1949, 36, 349). The varieties can be 
classified broadly under. 2 groups—the tall and 
the dwarf—each comprising a few varieties 


TABLE 1.-CHARACTERISTICS OF COCONUT VARIETIES* 


j n 
be 8 
Fi E 
: A EB S 
3 <2 
F ; ; 
© S CG È 
© 2 F 8 
Variety or form E w g S £ A 
peed 808 a 2 
2 ie ef 
> R Ə R ope E 
Se 8 ae 8 eee ss hss 7 
E 5 J u 2 A, 5 3 
a č 3 A 8 8 2. Ee 
og 8 T tr S a> 8 
25 og 4 g èo w g m cals 
De D E G) S of =e 
co eS) SY lassie 
yr. yr cm. em em 
Var. typica 25 10 73 34 594 129 320 80 
Forma laccadive 16 4 76 39 533 137 648 160 
» pusilla 16 6 91 30 526 144 522 400 
» kappadan — — — — 
— — — 3 
» siamea 15 10 93 32 487 132 175 59 
» gigantea 16 8 114 38 579 152 19 35 
Type andaman 
or 
inary l6 7 91 31 533 144 451 40 
Forma nova-guineana 15 7 91 31 579 162 744 9 
3 
» malayensis 15 10 91 29 465 114 220 44 
» cochin-chinensis 15 8 83 30 609 137 20 
8 88 
» maldiviana 16 6 Ti 
27 
896 106 140 86 


Var. spicata 8 4 78 30 


134 978 25 


*Narayana & John, Madras agric J., 1949, 36, 366 
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tiated varieties and forms 


Dwarf Palms—The dwar 
in India are introductions ii Ni 
known by different names a 
Nicobar Dwarf, Andaman mee 
Coconina, Nyiur Gading and on 
palms are short in stature and tie 
They are delicate and ae 
and wet regions. 
earlier than the tall varietie i 
by the fourth year after nasties 


years. 
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es are not commercially im- 
The dwarf Ke ao here cultivated on a plan- 
;, They ar They are grown to a limit- 
t their earliness, and for the 
a nt pecause OF yield a fair quantity of 
a r coc Brewster. They are highly suscept- 
i conu ests and diseases, and are adversely 
iple to insect ae short aba ae ce a 
i . Scheme, Ceylon, 1947, 
(Anm Rep. Coconut Res. Sc y 
8) The palms commonly grown on a 
e in India and elsewhere belong 
In contrast to the dwarf types, 
-lived and thrive under a 
they BE matic and cultural conditions. 
ee iin to flower about 8—10 years. after 
mine and live up to 80 or 90 years. = 
Many varieties of tall palms differing in the 
size, shape, colour and quality of fruits are known 
(Table 1). Some are esteemed for the quality 
and yield of copra; others for the quantity of 
sweet coconut water contained in the tender 
fruits; and yet others are noted for the toddy 
obtained by tapping. There are also a few varie- 
ties with peculiar characteristics but of little or 
no economic importance. Thus Thairu thengai 
yields nuts which do not contain water, the cavity 
being completely filled by a gelatinous and highly 
palatable curd. These nuts do not normally 
ne ota few fruits produced by the same 
nite ee normal and germinate on 
ae : a ae variety, Kaithathali, the 
meh Gi a eshy due to the poor develop- 
1), re and can be eaten raw (Patel, 


Tall palms :— 
commercial scal 
to this group: 


Se ; 

be ‘i ae :—Coconut palm is propagated by 
seeds ane en ao fully mature fruits. The 
sirable cha ed from high-yielding stock with 
i ienee See The yield of copra is the 
mined } the tor selection, and this is deter- 
areful e Ae and number of nuts per palm. 
na he T pave revealed that high-yielding 
aight fra ai ollowing characters: (1) a short 
Sears: (2) are growth with closely spaced 
Wovens. ort fronds well oriented on the 
Quen] nek number of fronds, and conse- 
L aaber of inflorescences; (4) 
larga Mber (up to ae Inflorescences carrying a 
an S ) of female flowers; and (5) 
X muian Ta a j Qor less than 100 nuts per 
ang 3 er palms sh ldes these characters, select- 
medi Sar bears ould be healthy, middle-aged 
m oe heavy crops of 
Top. : every year (Sampson, 
t Res, Seress culturist, 1934, 82, 75; Leaf. 

» Ceylon, No. 1). 
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Fig. 93.—Coconut seedlings in nursery 


It has been stated that high-yielding palms 
generally reproduce high-yielding progeny. 
However, as the male parent is unknown and 
the female parent is itself heterozygous, there 
is no assurance that a genuine high-yielding palm 
will reproduce its performance in the progeny. 
All that can be said is that nuts from selected 
palms have a somewhat greater chance of giving 
superior progeny (Smith, Malay. agric. J., 1933, 
21, 265). 

Only ripe nuts shoula be used for seed. They 
should have matured fully on the palm for a 
period of about 12 months from the time of the 
opening of the spathe. They should be nearly dry 
and contain but little water, and should be free 
from cracks. They should be selected preferably 
from the middle of a bunch. The proper time for 
harvesting seed nuts depends on seasonal condi- 
tions. In the west coast of India, they are har- 
vested from February to May (John, Indian 
Coconut J., 1948-49, 2, 63). 

Nursery management : —Coconuts are not as a 
rule planted out directly in the field since seed- 
ling selection, which is an important factor in 
crop improvement, is facilitated by raising seed- 
lings in a nursery. Further, watering and pest 
control in the early stages of growth are more 

ily managed in a nursery. ; 
Poe of raising seedlings vary considerably 
in coconut growing countries. Nurseries are laid 


out on sandy or light loamy soil free from ee 
logging and close to a source of water, oe as : 
well or a stream, away from heats a s a 
if possible, close to the area which 1S 


planted (Patel, 16; Leafl. Coconut Res. Scheme, 


No. 2). 
Ceylon, 265 


| 


Cocos 


The seed beds should be long and narrow to 


facilitate watering and should be raised T sa 
above the general ground level. Be S 3 
separated by shallow drains, which join up t 

form a leader drain for carrying away EE 
water during rains. The spacing of nuts 5 the 
beds depends on the length of time the see mee 
are inteaded to be kept before transplanting. < 

spacing (centre to centre) of 9—12 a is 
adequate if the seedlings are transplanted a ter 
about 30 weeks. A larger spacing, up to 18 in., 
is given if seedlings are retained in the nursery 
for over a year. It is convenient to cut long 
straight treaches down the beds, 9 in. apart and 


4 in, deep, in which the nuts are spaced and 
bedded round with soil. At a spacing of 9 in. x12 
area for drains 


in. and allowing 30% of the 
etc., an acre nursery will take a 
nuts. 

The time of planting nuts in the nursery 
depends on the time of harvest and the age at 
which seedlings are required for transplanting. 
On the west coast, April to July is considered 
best as the seedlings get the benefit of the mon- 
soon rains and watering charges are saved. In 
some places, nuts are planted during October- 
November (Patel, 17). 

Nuts planted flat give rise to better seedlings 
than nuts planted vertically (Espino, Philtpp. 
Agric., 1923, 11, 191; Annu. Rep. Coconut Res. 
Scheme, Ceylon, 1935, 5). In practice the nuts are 
not laid quite horizontally, but are tilted slightly 
upwards with the eyes raised. The nuts should 
be bedded round with soil, but are not completely 
covered, the eyes (germinating part) being left 
uncovered. 

About the 16th week after planting, the shoot 
appears through the husk. It was previously 
supposed that the potash stored in the husk would 
be sufficient to meet the requirements of the 
growing plant, at least till the transplanting 
stage. This view appears to be incorrect. It has 
been ascertained that the roots do not ramify 
themselves in the husk but go straight through 
into the soil. An application of potash fertiliser 
to the nurseries has a marked effect on seedli 
growth (Annu. Rep. Coconut Res. Schem Ce A 
1941, 5). i A 

Seedling selection:—In view of th 
genetic purity in seed nuts, rigorous aie k 


bout 40,000 seed 


_ inferior seedlings should be practised. The selec- 


a tion is based on characters believed to be asso- 


ted with good yield in the adult 

1 wi palm. L 

inations and slow growers are aoe 
ing for 5—10% of the seedlings, Again 


transplantation stage (7—8 months old), a 
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stringent selection is made, on] 
which have shown normal rapide Seed]; 
which are free from seedling a of grow Ugs 
Pestalotia palmarum Cke., bein lseases, gyn, U 
total rejections may amount to RA Selecteg, ne 
Thus the number of nuts to be a as TA 
nursery should be nearly twice Pana ia a 
seedlings actually required for fa number i 
(Sampson, 106). ransplantatig 
Transplantation: —Pits to recei 
seedlings are usually 3 ft. cau Fr anSPlanteg 
harder or heavier the soil, the larger ft. The 
pits be. The pits are usually dug ek the 
before transplanting. Charring the Months 
burning rubbish or dry leaves, or dR b 
paradichloro-benzene, is said to preve iN 
ant attack (Leafl. Coconut Res. Scheme pls 
No. 4; John, loc. cit.). The pits are Fie 
good top soil mixed with wood oh it 
available, coconut husks are put in two layers 
eae bottom of the pits before filling in the top 
The depth of planting depends upon the nature 
of the soil and the height of the water table, 
When the latter is high, planting should be 
shallow. Too shallow planting is undesirable, if 
the water table is low in summer. The practice 
of planting as deep as 3 ft. below ground level, 
often adopted in India, results in delayed maturity 
of the palm. In Ceylon it is usual to plant 1 ft 
below ground level. Transplanting is carried out 
during the rainy season so that seedlings may 
become established while conditions are favour- 
able. The seedlings are watered diring d3 
weather for at least 2 years. Jn some H 
watering is continued up to 5 years (Pale ™ 


John, loc. cit.). anted as close 


n 


Spacing: —Coconuts have been pl ng on 
as 9 ft. and as wide as 46 ft. apart, depend! wig 
the nature of the soil and the terrain. d oy ao 


of 25—30 ft, or planting 30—60 palm eam 
is the normal practice in Indian 8 e janted 
certain rich soils even 100 palms may "comm: 
with advantage. ive 
dates more palms per acre aes i 
at the same RAE (Patel, 23; Pioa 10; Jo 
nut Res. Scheme, Ceylon, N vow 


loc. cit.). is 


Catch and Cover crops: — It for 4- yea ao i 


inter-crops in young clearings 
transplanting seedlings. 
grown in Ceylon are: 
sima Pohl), green gram \" 
and cow pea (Vigna caer : 
of inter-crops grown 12 erou 
are very varying and include tub 


places 
l, 14; 


close 
ing on 
acing 
i acre 
p M 
janted 
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hin India and Ceylon, ragi 

Gaertn.) has been cultivated. 

ewhat exacting in its water 
nd frequently fails if the monsoon 
oF average: The best crops to grow 
pelo ae renovate the soil. Bananas 
ee also sometimes cultivated. 
and pineapp ess of inter-crops, and for the early 
r the e onul palms, adequate manuring is 
pearing of Cover-crops are useful not only for 
essential. eed growth, but also for green manure. 
checking crops tried. Vigna catjang and Crota- 

Among t DC. have given satisfactory results in 
laria e si candida DC. is popular in 
India. fi Calopogonium mucunoides Desv. and 
E erin pubescens Benth. have been recom- 
Oe [Patel, 95, 169; Joachim, Trop. Agricul- 
His 1931, 77, 325; A Manual of Green Manuring, 
ae Salgado, Leafl. Coconut Res. Scheme, Ceylon, 
No. 3; Annu. Rep. Coconut Res. Scheme, Ceylon, 
1945, 7; 1946. 8: John. Indian Coconut J., 1947-48, 
1 (2), 10]. 

Manuring: -The manures commonly employed 
in India are wood ash. cattle manure and, occa- 
sionally, green manure. The ash obtained by 
burning the leaves, husks, etc., of the coconut 
palm has good manurial value and is cheap and 
abuadant in the estate. It is applied at the rate 
of 20 lb. or more per palm per year in the west 
coast. The quantity applied increases with the 
age, the adult palm requiring nearly 4—5 times 
Gane ash as the seedling. In some areas, fish 
(ao D per tree) and fish products 
manure. Tn ae aes per tree) are applied as 
waa mann. aic area of Godavari, the 
common: oe (100 lb./palm per annum) is 

ep are penned in the clearings. 


Ha SAR 
a Y aay artificial f 


p5. 
coracana 
1S som 


Plantations T ec is applied in coco- 
i Periments in Ceylon h 

a dominant ave shown that potash 
of KO Per M aa ment, and a dose of 0-75 lb 
N yielq Over R has given an increment of 25% 
pe lb. of pams receiving no potash; a dose 
+ Palm dose Per annum gave 39% increase. 
Osphates except eed to applications of 
d Of nitr n poor laterite gravels. 
Mring the p o Enous fertilizers are seen only 
à na Jeny, after which there is 

‘ rence was ti a . 
nitr \ noticed in the 
i ae applied in the form of cal- 
XCessive monium sulphate or ground- 
a a Aer ation of nitrogen have 
i imila Uptake: Ssibly due to interference 
ations -Eative iaie ere are also indications 
of Phospp teraction between high ap- 


Phoric acid and potash (Salgado, 


COCOS 


149, 206; 1947, 103, 
eme, Ceylon, No. 6, 1948, 


Trop. Agriculturist 1946 
5 , 10 
eg Coconut Res. Sch r 


The usual practice is to ili 
along with oil-cake or ash of ea eo 
dosage recommended is 3 lb. of ammonium l. 
phate or 10 Ib. of groundnut cake + 20 Jb. of ah 
per palm per year, in addition to ploughing in 
green manure. In Ceylon, mixtures supplying 0-5 
lb. N., 1-0—1-2 1b. K,O and 0-6 lb. P205; per 
palm are recommended (John, Indian Carai dio 


1948- 3 
K i ‘ey 2, 63; Leafl. Coconut Res. Scheme, Ceylon, 


ee are applied when there is sufficient 
e in the soil, generally during May-June 
or October-November. An interval of about a 
month is recommended between the application 
of ash and of ammonium sulphate. In India the 
manure is usually applied broadcast and ploughed 
into the soil. Cattle manure is applied as a basal 
dressing before sowing green manure crops. In 
Ceylon, the commonest method is to apply ferti- 
lizers in annular trenches 3 ft. wide and 6 in. 
deep, cut at a distance of 3 ft. from the bole of 
the tree. The trench may be dispensed with in 
the case of light soils and the fertilizer forked in 
round the palm at about the same distance. 
Another practice is to cut long trenches, 10 ft. 
broad and 6 in. deep, in the middle of the rows 
and bury in green manure and coconut husk along 
with other manures. A similar practice is re 
commended for adoption in Indian plantations. 
The method is not recommended on replanted 
land and on hard gravels in which the root 
system of the palm is not extensive (Salgado, 
Leafl. Coconut Res. Scheme, Ceylon, No. 12). 

It is commonly supposed that coconut palm 
needs salt for its development. Experiments in 
India and Ceylon show that no benefit is obtained 
by the application of common salt (Patel, 150; 
Salgado, Leafl. Coconut Res. Scheme, Ceylon, 
No. 18, 1946). è 

There is no unequivocal evidence of defici- 
ency symptoms in coconut palms due to lack of 
minor elements. Application of iron ia the form 
of ferrous sulphate has been claimed to increase 
the yield of coconuts in Coral Islands. A 
certain amount of sulphur is present in vee 
parts of the palm, especially in the husk; the 
edible meat contains about 44 mg. of sapiy ie 
100 g. (Masters & McCance, Biochem. J J, 

08). The palm appears to need but negli- 

ep 1308); p inc and manganese 
gible amounts of boron, Zz 3 Aone 
1929, 54, 15; Morris, Trop. Agr 

(Dodd, Analyst, b & Sankaran 
culturist, 1941, 96, 174; Newcom í 


Indian J. med. Res., 1929, 16, 788). a 
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Cocos tivation schedule have not proved successful. Ta - 


eee ai 
Cultural ae red on such factors 
adopted in plantatio On light 
Å B e and slope of land. n g 
as rainfall, soil typ pe SE s desirable. 
soils, deep ploughing or cultivation 1s unt e Hea 
Frequent harrowing too has an pues d up 
The common practice in India He a i, 
the land once or twice a year or © E 
i Regular inter-cultivation 1n- 
a few ploughings. 8 % Vageler 
creases yields even without manuring ( weno: 
218; Joachim, Trop. Agriculturist, 1929, 73, > 
tel, 28). s 
=e ENTR are laid out on hill slopes, 
it is necessary to terrace the fields and erect 
suitable bunds to control soil erosion. In low- 
lying areas subject to water-logging, 1t 1s neces- 
sary to open out drainage channels. In coconut 
areas where soil moisture is deficient in summer, 
irrigation may be necessary. 
Soil erosion is not usually a severe problem 
on coconut lands, as they are mostly flat or are 
only slightly undulating and are almost never 
clean-weeded. Nevertheless, even on apparently 
flat land, soil movement has been noticed to 
occur, and it is advisable to be ever alert to the 
dangers of erosion. Anti-erosion measures such 
as hedges, ground covers, contour planting and 
correct draining should be adopted (Rep. Ceylon 
i Committee on Soil Erosion, Paper III, 1931, 19, 
l 24). 
[ PESTS AND DISEASES 
The recorded number of pests and diseases of 
the coconut palm is large. These have been des- 
cribed in special monographs by Lepesme and 
Briton-Jones. Only the more common and serious 
pests and diseases of the palm in India are men- 
tioned here. 
Pests—Coconut Black Beetle or Rhinoceros 
Beetle (Oryctes rhinoceros Linn.) is the common- 
est insect pest of the coconut palm. It is wide- 
spread in India and causes damage to flower 
bunches and leaves with the result that the yield 
of nuts is considerably reduced. It also affects 
i young palms seriously (Cherian & Ananta- 
narayanan, Indian J. agric. Sci., 1939, 9, 541). The 
F female beetle deposits eggs on any dead or 
a decaying vegetable matter. The damage to the 
R palm is caused by the adult beetle which burrows 
r nto the living tissue of the bud or cabbage and 
eats away the unopened leaves, Damage to 
young palms may be severe enough to cause 
ath. Control measures involve the elimi. 
tion by burning of all decaying refuse which 
s as breeding medium for the peetle 
Measures have been made compulsory by 
n in Ceylon (Plant Protection Ordinance 
0 of 1924). Baited traps and light traps 
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advocated in some countries: 


with rotting debris attractive ‘eA ate pt pio 
eggs, larvae and pupae destroyed he bee i ed sit 
burning or other means. The maLo N ché 
careful management and can ae ethoq emang ye 
wellorganised plantations (Proc y aPplieg R An 
ing, Pusa, 1919, 1, 182). > ord ent Ment n 

The coconut beetle is parasitized ; À i 
Metarrhizium anisopliae Metch. but he fungu por 
control the pest through the funey empts fy in 
been successful. Biological contro] i ave not 1 
tain Scoliidae which parasitize the et cep. ap 
Oryctes spp. has also proved unsuccessful” f on 

Where a plantation is already infesteq ith 
been the practice in India and Ceylon toes fie 
beetles systematically and destroy them B. r 
catchers go round young clearings with a A 
spikes, spearing all beetles found burrowing = the 
bee crowns and dressing the wounds with light low 
ar. in 

The damage to palms by larvae of the Red vi 
Weevil (Rhynchophorus ferrugineus Fab.) follows affe 
injuries by black beetle or other agencies. The as | 
female is attracted to the injured palms and lays par 
its eggs in the fissures. The larvae bore into the bal 
tissues of the stem or crown. The first indica | wei 
tions of the attack are small holes in the stem | of 
from which pieces of chewed fibre protrude and | His 
a brownish liquid oozes out; at this stage, it may n 
be possible to save the palm by digging ee 
grubs and treating the wounds. If the attack § i 
allowed to continue the interior of the ce 
becomes a seething mass of grubs and a i 
wounds appear on the outside of the a wh i 
trol measures against the black beetle ould elite 
to reduce red weevil incidence. car x When Of | 
taken to avoid wounding of young pà oa eh one lea 
wounds do occur, they should be Eer 1911,4 pal. 
[Ghosh, Mem. Dep. Agric. India, Ten Ceylon mu 
No. 10, 193; Hutson, Leafl. Dep. “9 . i 
No. 22, 1933]. ‘neaded Cae” 

The C Caterpillar or Baka spordi l k 
pillar (Nephantis serinopa A=? oars: pe pe a the 
causes serious damage in certam ye Jea" S 

jde Ot rg the f ad 
gradually eats away the undei rey ivi E 
vf lower fronds. The leaves tu! ontrol mee mi J 
palm a burnt up appe an - catch mot mest | Re 
are confined to light traps ed fronds: gecti? Jon 
to cutting and burning 1 Ss artially € bee? | s 
measures have proved ony ae pest he cot | the 
In parts of Ceylon and Indias Biolog" ospil® tis 
controlled by natural parasu IP cont” Dar 
trol through a eulophid pa 1 stud "asi 


: ive 
pupivora F. has beea exten a 
nuous liberation of large 


it hag 
Collect 
Beetle 

Stee] 
into 
1 light 


e Red 
ollows 
. The 
id lays 
ito the 
indica- 


e stem | 
de and 


it may 
jut the 
tack is 
> stem 
| large 
, Con 
0 help 


uld be 


When 
at ont! 
191], h 


Ceylon: 


station is necessary to provide 

gat 1 of the caterpillar, as the para- 
Poe Pel itself indefinitely (Rama- 
estaPiagric. J. India, 1926, 21, 452; 
:- Madras, 1926, 39; 1927, 11; 
‘Bull. ent. Res, 1934, 25, 55; 
Agriculturist, 1941, 96, 3; 97, 


central 


pam Trop. 


} caterpillars of minor im- 
my number eed to Seek coconut leaves 
portance a in Ceylon (Lepesme, loc. cit.). ; 

i (Aspidiotus destructor Sign.) 
sppears 10 be ubiquitous. It was s zecea 
pp coconut palm in India in 1919. Infeste 

on the re covered with yellow patches composed 
Bonds marie yellow spots, each spot marking 
a eon of a scale on the under surface. The 
naan organs of the organism penetrate the 
va gradually draining out the sap and so killing 
the surrounding tissues. In severe attacks the 
lower surface is entirely covered, the scales form- 
ing a complete scurfy layer. The leaves finally 
wither and die, and the vitality of the palm is 
affected. The damage, however, is rarely serious, 
as infestation is controlled by a number of insect 
parasites, particularly Chilocorus nigritus F. The 
balance shifts in favour of the pest in dry 
weather, but the pest disappears with the onset 
of rains (Ramakrishna Ayyar, J. Bombay nat. 
Hist. Soc., 1918—21, 26, 621). 

Diseases—True bud-rot caused by the fungus 
4 EBn ora palmivora Butler, is the most 
The merece of coconut often resulting in death. 
ean ae of the disease is highest in August- 
nea a Round and discoloured patches 

young leaves. The bud rots and deve- 


The Coconut Scale 


0 
inst ee smell. The youngest unfolding leaf 
of th ers and is followed by the drying up 


€ outer i s ; 
“aves die fronds in succession, until all the 


leavin i : 

palm & only the trunk standing. A 
ust ey bud-rot cannot be saved, and 
€ spread of ne mend burnt at once to prevent 
1906, 1, 304) € disease (Butler, Agric. J. India, 
aa Indi ; 
7 meae its occurrence is sporadic; 
Coconut, aot the palmyra rather than of 
ther Causes is likely that lightning attack 
ra bud-rot a spose the palms to Phyto- 
ersy on this ere has been considerable 
Tones MP. bot. Corn mec! since 1924 (Sharples, 
Shoot: Altson, Main ond., 1924, 147; Briton- 

Tot is distin Y. agric. J., 1941, 29, 249). 
disease Y first Beer ed from bud-rot in that 
Parasite S Caused p at the top of the shoot. This 
Meffect me Gloeosporium spp., a weak 
m normal weather. Cutting 
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off diseased porti eOees 
ortio i ; 
1% Bora mixture a eee a 
„p casures. Deficiency of potassium disp as 
the palm to infection and applicati ee coon 
a plication of potash 
manures reduces dise inci 
man & Krishnaswami Dull pea Sa 
No. 32, 1933, 43; John, Indian Coconut TNA 
2, 63). j D » naran Coconut J., 1948-49, 

Leaf-rot is a serious disease co i 
coast and is reported to be caused! BVHE 
porium halodes Drechsler, Colletotrichum paucise- 
tum Petch, and Gliocladium roseum Bainier, of 
which the first is the most virulent. The symptoms 
of the disease are blackening and shrivelling up 
of the distal ends of leaflets in young leaves. The 
laminae are destroyed, and the yield of nuts is 
affected. The fungus infection is particularly 
serious during the monsoon when the humidity 
is high (Menon & Nair, Indian Coconut J., 1947- 
48, 1(2), 33). A wilt disease affecting the roots 
and causing serious damage to palms in Travan- 
core and Cochin, is also reported to occur along 
with leaf-rot. The organisms associated with the 
disease are Botryodiplodia theobromae Pat., 
Macrophomina phaseoli (Maubl.) Ashby, Fusarium 
sp., Penicillium sp. and two types of bacteria. 
The symptoms of the disease include yellowing 
and drooping of leaves, shedding of immature 
nuts, and deterioration of roots. The disease 
affects palms of all ages growing in all kinds of 
soils. It affects particularly vigorous palm trees. 
The incidence is attributed to predisposing physi- 
cal or physiological factors (Menon et al., Indian 
Coconut J., 1949-56, 3, 5, 81). 

The stem-bleeding disease, attributed to the 
fungus Ceratostomella paradoxa (de Seynes) 
Dade, is prevalent in most coconut growing coun- 
tries and is not considered to be a major malady. 
It is rather severe in soils with poor drainage. 
It affects robust mature palms, and one of- the 
symptoms of the disease is’ the exudation from 
cracks in the trunk, of a rust-coloured liquid, 
which forms dark streaks and patches as it runs 
down the trunk. Treatment consists in cutting 
out decayed tissues, tarring the scars ae ws 
proving the drainage where necessary (Trans. 

7 1928, 13, 184; Sundararaman, 
Brit. mycol. Soc., ; 127, 1922; Briton- 
Bull. agric. Res. Inst., Pusa, NO Ll ; 


Jones, 119). 


ing due solely to 
types of stem-bleeding 
Ree cl causes are also known. They al 
rie to excessive development of sap follo 
i i heavy rains & 
ing manuring OF | _ ains en 
culturist, 2, 98, 
(Salgado, Trop. Agri 3 me 
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cocos 
~ Grey blight is a leaf disease C 


j, princi tia palmarum 
fungi, principally Pestalo í 
Tee itself is not of any importance and i 
f oor soils Or under 


affects palms growing on P 
adverse cultural Con aaa gus 
ed to be a pre-disposin 
No event of ae palms is called for Beyond 
attention to manuring and cultivation. Alls 

Lightning strokes p CEL ae meh effect 
ties to palms than any other agency. Ea ail 
of stroke is largely that Cini e aS A 
bursting of the vascular system. A common a 
indeed characteristic feature 1s the exudation ol a 
white frothy liquid from lesions on the trunk 
which dries to red-brown patches. Trees damaged 
by mild discharges, ¢.g. a brush discharge gradu- 

ally taper off and ultimately die. Lightning 
injury seldom occurs on young palms (Petch, 
Ann. R. bot. Gdns, Peradeniya, 1915, 6, 31; Briton- 
Jones, 115). 

Two causes of economic loss in coconut planta- 
tions, other than pests and diseases, are Tapering 
and Nut-fall. Tapering is described as tapering 
stem wilt or pencil point disease. The symptoms 
are yellowing of the leaves and gradual dwindl- 
ing of leaf size with corresponding diminution 
in the diameter of the trunk, until the palm dies. 
The symptoms are due to slow and continuous 
starvation arising as a result of: (a) water- 
logging, (b) hard pan, ie. palms growing or 
struggling to grow on hard outcrops of iron stone 
or other formations, (c).soil deficiencies, such as 
those prevalent in worked-out sea sands, and (d) 
old age. It may be mentioned, however, that 
tapering is observed when such obvious factors 
do not operate (Briton-Jones, 78; Park & 
Fernando, 1941, 36). 

Shedding of immature or button nuts within 
two months of the emergence of the spadix is a 
normal phenomenon, since far more female 
flowers are produced than the palm can sustain 
to the stage of maturity. The fall of 50—70% 
buttons is normal, not pathological. Observations 
in Ceylon have shown that only 29—35% of the 
female flowers reach maturity (Gadd, Leafl. Dep 
Agric., Ceylon, No. 53, 1922; Annu. Rep. Coconut 
Res. Scheme, Ceylon, 1944, 11; 1947, 12). The fall 
of immature nuts larger than the buttons is 
serious. 

Fall of immature nuts 3 or 4 mon i 
often observed. Nut-fall is often heavy Oa 
of a long spell of dry weather and sometimes 
is very prevalent with the first rains which follow 
a dry period. Measures aimed at improving the 

_ Wwater-retaining capacity of the soil are beneficial 
in reducing such nut-fall (Park & Fernando, loc 
= Cit). Another predisposing factor is weakness of 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


the bunch stalks. The coconut 
new flowering branches at approxi a 
intervals. From the emergence Mate] mon 
complete maturity of the drudi the spaga Ù 
are normally necessary. At an, 12-13 monte 
palm carries thus 12 or more bie ore time is 
varying stages of development, A 5 es of fruit : 
ture nuts may weigh rnore than ot Of ttn, 
breakage of the bunch stalk ma yal <an 
the weight. Preventive meast n q ; 
tion of seed nuts from palms vith ao Sele, 
stalks and propping of bunches by A T bunch 
wedged against the trunk (Gadd. leo, ed sticks 
Phytophthora palmivora is regain 

cause of one form of nut-fall. The fun i E5 il 
nuts half to fully grown before thea afer 
characteristic leaf-droop, due to the Pi A 
attacking the base of the fronds, is associated vis 
nut-fall. These fungal infestations are a 
severe in wet weather than at other times 
Sulphur-dusting, application of copper emulsions, 
cutting of the lower leaves of the crown, in 
provement of soil drainage, use of special 
manures, application of salt, and burning the 
crowi without damaging the apical bud, are 
among the empirical treatments tried, but with 
out any significant effect on nut-fall (Briton: 
Jones, 157; Park & Fernando. loc. cit.: Trop. 
Agriculturist, 1941, 96. 253). 
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Under favourable conditions coconut pim | 
begin to yield in 5--6 years after planting, a 
give full yields from the 10th year oni | 
Oa loamy and poor soils the period is Beis | 
ably longer and palms may begin to Ta i 
10 or even 20 years (John. Indian oy whe 
1948-49, 2, 63). The fruits are harvested 0 
they are fully mature, unless tent 
specially required. In most areas ™ a 
the trees and cut down the bunches; 
district and in Ceylon the bunches A 
down by cutting with a knife attac 

The number of harvests a in i 
harvesting vary with the regio ‘s a yea wi i 
coast, nuts are harvested 6—8 a 
in Ceylon and Bombay, an i 
Godavari districts of Madras. 
6 times. The number ° 
and in Bengal, one or tw 7 

Yield —The yield of nuts pe ach v 
such factors as soil, rainfall, $E mad i 
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pests and diseases. During j 
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Fig. 94.—A bunch of coconuts 

4-45 years. In properly situated and well main- 
tained plantations, the yield may vary from 
0-100 nuts per tree, while in indifferent and 
poorly cultivated fields, the yield may be 20 nuts 
or less per tree per year (John, Indian Coconut 
J, 1948-49, 2, 63; Agric. Marketing, India; Rep. 
Marketing Coconuts & Coconut Products, Market- 
ing Ser. No. 46, 1944, 25). 

The yield of coconuts from a well-managed 
clearing of 5 acres containing 292 palms is given 
in Table 2. 

The yield goes down when the palms are 50—60 
years old and it is usual to cut down uneconomi- 
cal palms and under-plant seedlings. Sometimes 
met planting 1s carried out even before the yield 
a old palms decline. Early under-planting to 

recommended as it introduces competition 


et 
atel 3) E and old palms, and affects yields 


Coconur P 
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The coconut p ODUCTS 


alm yields a large variety of pro- 


Yeer after TABLE 2. 
tran, o. of 
‘Panta. A i a eno: Average Average on. 
earing no. of nuts of nuts 
êth 99 per palm per acre 
1th Š 191 9-5 36 
ais MY 2,440 15-3 460 
th A 11,320 45:8 2,136 
288 
Uth : 14,880 51-7 2,807 
29] 
Nth 15,410 53-0 2,908 
Y AN u 
th D 835 40:7 33 
Hm 12,790 


£ Rep. g 44-0 2,413 
* Coco: 
nut Res. Scheme, Ceylon, 1946, 9. 
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ducts among which ripe coconuts, copra, coconut 


oil and coir are important. 

Ripe coconuts are used for local 
sumption, for religious offerin 
seediings. The shredded and dried kernel js 
the des ccated coconut of commerce. The prin- 
cipal use for coconuts is in the manufacture of 
copra from which coconut oil and coconut cake are 
obtained. 

The fresh kernel is consumed all over India 
and it forms an ingredient of many Indian food 
preparations. It is eaten raw or in puddings, 
Sweets, curries and chutneys. Analysis of the 
kernel gave: moisture, 36-3: protein, 4-5; fat, 41-6: 
carbohydrates, 13-0; fibre, 3:6; mineral matter, 1-0: 
calcium, 0:01; and phosphorus, 0:24%; iron, 1-7 
mg.; vitamin C, 1 mg.; and vitamin B,,15 I.U. per 
100 g.; vitamin A, traces (Hlth Bull., No. 23, 1941, 
39); vitamin E, 0-2 mg./100g. (Chem. Abstr., 1947, 
41, 5643). Fresh coconut kernel contains Cu, 
0:32 mg.; S, 44 mg. per 100 g. (McCance & 
Widdowson, 83). 

Copra.—Copra is prepared from ripe or nearly 
ripe nuts. The stage and period at which the nuts 
are harvested influence the quality and the yield 
of copra. Nuts harvested during dry summer 
months give a higher yield than those harvested 
during thé rainy months. Coconuts take gen- 
erally 12 months to ripen; nuts harvested earlier 
than 10 months yield copra of poor oil content. 
Fully mature nuts give high yields of copra of 
good quality. Two types of copra are made— 
milling copra and edible copra. Nearly 4/5th 
of the copra produced in India is of the former 
class. 

Milling copra is prepared mostly in the west 
coast comprising Travancore and Cochin, and the 
districts of Malabar and S. Kanara. It is made 
from freshly harvested or stored nuts, by sun dry- 
ing or kiln drying or by a combination of both. 
The first step in its preparation is the dehusking 
of nuts, which is done by driving them againn e 
plough point planted deep in the soil ane 5 
pointed end upwards and tearing off the a : 
An experienced worker can dehusk abou 
1.000—2.000 nuts per day. Dehusked nuts are 
4 : by striking with a heavy 
broken into two halves by the. split 
knife, The water is drained off os a Ens 
pales led oy tnt slo al a 

or over fire (using 
fuel) till the meat curls away ae hea a 
is easily detached. It is further AE lling. 
or in special driers Ou R arg ueeere 
Various types of Oe of them utilising coconut 


different countries, most ¢ amio a 
digenous kilns 
shells as fuel. The indig = 


domestic con- 
gs and for raising 
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COCOS ; 
3 d in parts of the variety, the season of Th 

A in the west coast of India an À : arves 
ER i district are g os ee By mee ee 5 Seylon, Philipa the locali 
3 . r ro 9 z j 5 ze and 4 es 9 y. 
smoke emitted discolours the nal p dbyhotair required to yield o 500—509 ad Ing 
ilns in which drying is effected by 20 7 ne ton of copra 00 nip è 
kee te in Geylan Qao Inte Go Ta eamate to ae E ae L 
2 4), 39; Kuruvila, ibid., 1948-49, 2, . eee O be: 6,200 in On of te 
ARE ia is available in two forms—ball Kanara; 6,850 in Travancore alabar a 


copra and cup copra. Ball copra is obtained from 


Godavari district; and 8,000 E Cochin; To y 
Ysore h 


; lat- Marketing Coconuts, 46 

ture unhusked nuts stored on bamboo p UE > 46). (R 
tis in the shade for 8—12 months. The nut The keeping quality of Copra de i 
water is gradually absorbed and the kernel dries moisture content. Copra dried to : “pon i 


up until it can be heard to rattle inside the shell 


ð 0 
ly if not A 


when the nut is shaken. The husk and the shell long. Ceylon copra is dried to Bro A to 
are then carefully removed. For the manufac- content, and stored in well-ventilated. Moisture 
ture of ball copra, the form Pusilla or Lacca- at an even temperature. There is Bodoms 
dive Small is reported to be the best suited gain by drying below 6%, since, under ae ty 
(Narayana & John, Madras agric. J., 1949, 36, atmospheric conditions, moisture will wae 

349). Cup copra is made from fresh nuts or from absorbed. l If the moisture content exceeds it pete 

stored nuts by cutting the kernel into halves and copra is liable to mould and insect attack vhs coun 

drying them in the sun. White edible copra is affects the quality of the oil (Child, Trop He ne 

produced in Ceylon in patent hot air driers, the cultrist, 1937, 88, 137; Walker, Philipp. J A man; 

most favoured type being the Pearson drier 1906, 1, 117; Passmore, Bull. imp. Inst., Lond, poin 

(Menon, loc. cit.). Edible copra fetches a higher 1931, 29, 171; Corbett & Ward, Bull. Dep, Agrie dete 

price thaa milling copra, and most of the copra S.S. & F.M.S., Sci. Ser., No. 20, 1937; Cooke, ibid, cit 

produced in Mysore State and in Godavari district Gen. Ser., No. 28, 1936). oe 

in Madras is of the edible type. Coconut OrL.—The quality of copra is judged a 

The yield of copra from ripe nuts varies with from the amount of oil it contains. Recorded oil ee 
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Fig. 95.—Dehusking of coconuts 
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l Fig 96.—Split coconuts for kiln drying 


s of copra from various producing 
Mei range from 57—75%. The sources of 
these figures, however, vary in reliability and, in 
many cases, are not representative. It has been 
pointed out that copra which has partially 
deteriorated through mould attack gives an 
abnormally high yield of oil. Similarly, copra 
from the kernel still remaining in 7-months old 
seedlings has an oil content as high as 77%. These 
high percentages are ascribed to the fact that in 
mould damage or germination the inside layers, 
having a low oil content are first removed, 
and what remains over is rich in oil (Cooke, 
Bull. Dep. Agric. S.S. & F.M.S., Gen. Ser., No. 8, 
ie a Child & Nathanael, Trop. Agriculturist, 

» 03, 90; Patel, 226). 


he percenta ili nao A e 
na ge of oil in normal copra obtained 


mata a nuts varies markedly, and it is not 
draw d 5 the present Stage of our knowledge, to 
ai can nite conclusions about the influence on 
itions =e of such factors as climate, soil con- 
the Oil -pere Senetic differences. It is stated that 
Of the nut entage is related inversely to the size 
PMS, Go, Cooke, Bull. Dep. Agric. SS. & 
A slight ive’ No. 23, 1936, 93). 
Reso vcment in the yield and per- 
Ment has een Fe copra due to manurial treat- 
nog Wield an are from India (Patel, 210). 
‘TJ; e Copra and on the efi- 
em : 
thek COPTa ne equipment. In India and in 
hydr: Us or ghanig Ushed for oil in bullock driven 
rulic pre ses. ye ghanis, expellers and 
hand] y Cut 3—1 cwt. of copra a day 
a chekku. The oil yield is 
ee about 55%. In 
$ rial, the il rield TE 
is is oil yie was 
Probably the maximum yield 
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tieng p content of a copra depends on the PA 


possible with a country chekku (Annu 
Coconut Res. Scheme, Ceylon. 1944. 5). 
chek ae ‘stations a aa 
eke alae tations on the west coast of 
y Hy comprise a steam or oil engine, two 
or three oil taaks, a hand pump. a copra cutter 
and a battery of rotary ghanis. In Cochin and 
Malabar, it is a common practice to add gum 
arabic previously soaked in water. at the rate of 
2—4 lb. for 6 cwt. of copra to facilitate 
(Patel, 229). About 12,000 ew 
crushed in a 24-hr. day. The yield is good and 
not far short of that obtainable with an expeller. 
The power consumption, however, is high in 
relation to the output, and the wear on mortars 
is considerable. 

Expellers are used by millers in Bombay and in 

most of the small mills in Ceylon. The oil ex- 
peller is essentially a mechanically operated 
screw-press in which the oil is expelled by the 
pressure developed by a continuously rotating 
worm shaft in the barrel or cage of the press. 
The barrel is built with openings to allow the es- 
cape of oil. Considerable heat is developed by 
friction and water-cooling of the worm pressing 
shaft is necessary in some cases. 
' Hydraulic presses are used only in the largest 
installations in India, Ceylon, Java, Philippines, 
Europe and U.S.A. It is frequently the practice 
to give a light pressing in an expeller before a 
hard pressing is given in the hydraulic equip- 
ment. 4 

Solvent extraction plants have been used in 
the Philippines but not apparently in other coco- 
nut growing countries. A process for the extrac- 
tion of oil from fresh undried coconut meat has 
been reported (Chemurgic Digest, 1949, 8, 18). 
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<p ihe mills contains, on the 


cocos fie 
Copra as delivered 19 6-5% moisture. On pres- 


sing, so tha ; : 
ain 4% or less of moisture. Efficient press 


iginal copra, 
‘ald from 100 lb. of origina 
T 625 Ib. coconut oil and 39 Ib. coe 
The latter contains 7—10% oil. T] e 
ble oil yield from commercial 
mounts to 62:5%. The factor 63% is 


ra a 3 fens 
te in converting copra to oil equiva 


generally used 
lent (Review o, 


hr & Co., 1946). 
Eu 3 shows the oil yield and oil content of 


ake (poonac) obtained on drying and pressing 
one eae 64-5% oil and 6:5% moisture 
in different types of crushers. Poonac from 
expellers and hydraulic presses are reckoned to 
contain 10% moisture and that from chekku, 12%. 
Physical properties—Coconut oil, as prepared 
in tropical countries, is a colourless to pale brown- 
ish yellow oil. In temperate climates, it appears as 
a greasy, somewhat crystalline, white to yellow- 
ish solid fat. The commercial product has the 
characteristic odour of coconut. It has the follow- 
ing characteristics: sp. gr, at 15°, 0-926, at 25°, 
0:9188, and at 30°, 0:9150; np at 28°, 1-4530—1-4560, 
at 40°, 1-4477—1-4495, and at 60°, 1-4410— 1-4420; 
sap. val., 251—263; iod. no., 8-0—9-6; Pol. val., 
15—18; m.p., 23° —26°; titre of fatty acids, 20-4° — 
23:5 ; m.p. of completely hydrogenated fat, 44-5° 
(Jamieson, 147), Kinematic viscosity at 100°F., 
28°58—29:79 and at 210°F., 5:83-6:06 centistokes 
(Rescorla & Carnahan, Ind tr. E 
, ustr. Engng Chem. 
1936, 28, 1212; Chowdhury et al, Bull. Indian 
industr, Res, No. 19, 1940; Bull. Univ. Philippines, 
Different colour scales are used on buyers’ 
No. 628 requires the colour 


TABLE 3— OIL AND POONAC YIELD 
(% of copra delivered to the mills) 


j Expeller 
Hydraulic = — xP 
Press I i Chekku 
; : 10 i5 2 


625 6l 60:9 


pi: 58:5 55-0 
335 © 345 35l 877 42-0 
4:0 4-0 
; 4-0 3:8 $ 

faily efficient; I, inefficient, 4 
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not to exceed 5 yellow units+1. 
Lovibond colour scale Gone Ted Units go 
Testing of Fatty Acids, Armour galing the 
1947). Co., cp: ond 
Other physical properties of the oj 
of combustion, 9,285 cal./g. gross on are: 
net; vapour pressure at 202°, 0-054 = 1879 ca) 
0:16 mm., and at 250°, 0:37 mm.: solub, 
pletely miscible with most non-hy a ‘lity, Com, 
solvents at temp. above its m.p., com ` 1C Onganie 
ble in 2 vols. of abs. alcohol at 32° Ea : 
of 90% alcohol at 60°. Coconut oil M 2 vols 
lowest turbidity among the common ee the 
oils in various modifications of the Valent 
It has excellent properties for electrical ina 
tion; it has high inductivity (Ch a: 
42, 1074). y (Chem Absit 
Chemical composition.—Whatever the count 
of origin, coconut oil varies little in composition 
and is regarded as the least variable among com. 
mercial fats (Hilditch, 1947, 202). Table 4 gives 
the ranges of values for component fatty acids: 
Coconut oil, like palm kernel oil and other seed 


hicap 


Cat 


at a 


fats from Palmae, is characterised by the presence - | 


of a high percentage of lauric and myristic 
acids, with notable proportions of still lower fatty 
acids. Undecanoic and tridecanoic acids are also 
present (Chem. Abstr., 1948, 42, 6140). 
The glycerides of coconut oil form a very inti 
mate mixture and have not been quantitatively 
separated. By a laborious sequence of system- 
atic quantitative crystallisations the presence 0 
certain mixed glycerides (Table 5) has Ke 
established by Bomber (Collin & Hilditch, J: 
chem. Ind., Lond., 1928, 4%, 261T). In a smi 
of coconut oil examined, fully saturate lana 
rides amounted to 84, mono-oleodisatine veri 
cerides to 12, and dioleo-monosaturated 8'y 
to 4% (Hilditch, 1947, 257). 


TABLE 4—CONSTITUENT FATTY ACIDS 
Caproic acid 0-2— 0'5 
Caprylic ,, 5:4— 9°5 | 
Caprie »„ 45—917 
Laurice ,, 441—513 | tea srid! 
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7 m.p- Quantity 
glycer! (3 °C: 
captylolauromy istin es ee 
. 3 id 
voy 33:0 considerable 
Ht . 
pavrodimyristiń ai ge 
; yristopalmitin 45-1 very small 
DE 55:0 very small 


pipalmitostearin 

the highest saponification value 
and the lowest iodine value among the vegetable 
dils in common use. Commercial unrefined oils 
AEA certain proportion of free fatty acids. 
The proportion is higher in oils pressed from 
stale, deteriorated copra. Commercial mill oils 
from Ceylon rarely contain more than 2'0% free 
acids (calculated as lauric). The unsapon. matter 
(c.0°25%) contains phytosterol (mp., 121-5— 
123:8°) and squalene (Chem. Abstr., 1941, 35, 2022, 
1944, 38, 883). 

Uses.—Coconut oil is extensively used for edible 
and industrial purposes. On the west coast, 
pete the oil is commonly used for culinary and 
ia an edible oil is obtained direc- 
Bi Eao onus by grating the meat, mace- 
meee mee er ana boiling, when the oil 
lo ae e and can be skimmed off. The 
ae p is said to keep well for a long 
Ree Eposes, commercial oil is refined 
an sing the free fatty acids with caustic 

» Washing the oil with 
ia dourising ae warm water, and 
a high vacuum deodorizer with 


Super-heated 
in India ie © steam. The best known refined oil 


coconut oil, 


nown in th 
late Fat, is € trade as Coconut Butter or Choco- 


an in confectionery (Jamieson, 146). 
Ree easily digested than many 
treet ingredient 1S reason, it has been used 
yeon, India of many ghee substitutes 
ith the ingo COCOmut J., 1947-48, 1 (1), 17). 
f hydrogenated oils, coco- 


Coconut oil has 


Atroduction o 


t as lost ; $ 
able fat, 1 y its pre-eminence as a solid vege- 
So used to some extent in the 
S a constituent of margarine. 


Soa ajor industri 
ustri i fe 4 
able f ’nufactur al use for coconut oil is in 


2 eee acids present in coconut 
Rt og ate less aff are more soluble in 
“"€ctrolytes ected by the salting out 


arine soaps that lather 


e, ; 
telati their ea y eoni oil soaps are remark- 
Mole i igh Bowe Gee qualities. Due to the 
il the : We n of low and medium 

n 


c COCOS 


in hard i 
ae pa and which are soluble in brine are 
2, 119) er coconut oil (Moore, Econ. Bot., 1948 
clably active against typheld Mea A Ao 
oi i i 
oe the cee ees ae 
wie mgh content of saturated fatt ids; 
act y acids; the 
(Patel oa ee by a slight excess of alkali 

Coconut oil is used as an adj i 
as ae and thickener for ee i a a 
e Rael! milk for infants (Gregory, 

; ; is used as an unguent, hair oil and 
as an ingredient of cosmetics, shampoos salves 
lotions, pomades, etc. It is employed in batch- 
of dee for jute, and as an ingredient 

sintecting, insecticidal, and parasiticidal 
compositions. Products derived from coconut oil 
and coconut oil fatty acids find numerous appli- 
cations in the food, textile, leather, paper and 
synthetic resin industries (Gregory, I, 194; II, 83 
84; Gilmore, Chem. metall. Engng, 1949 T56, 
256; Chem. Abstr., 1946, 40, 5239, 2328). The 
amides of coconut oil fatty acids with ethylene 
oxide and pyridine hydrochloride give products 
which are used as demulsifiers in petroleum 
industry (Chem. Abstr., 1946, 40, 448). 

Coconut oil may be hydrogenated under high 
pressure and temperature to produce a mixture 
of fatty alcohols corresponding to fatty acids. 
These alcohols are sulphonated and neutra- 
lised to produce crude sodium lauryl sulphonate. 
The use of «-bromolauric, bromosuccinic, chlo- 
racetic, dichloroacetic, Y-chlorobutyric and y-chlo- 
rovaleric esters as starting materials for sapon- 


aceous products by reaction with tertiary amines, ` 


which may be used as detergents either alone or 
with other soaps and fillers, has been protected by 
patents (Gilmore, loc. cit.; Gregory, I, 194). 

By cracking coconut oil at 356—88° under pres- 
sure (45 lb./sq. in.), motor fuel (46:2%) and 
diesel oil are obtained. The yield of motor fuel 
increases when higher pressures are employed. 
Products similar to gasoline are obtained also by 
distilling calcium soaps of coconut oil fatty acids 
with high boiling hydrocarbon oil (produced in 
a previous batch) and excess of lime (Chem. 
Abstr., 1948, 42, 3934). 

Coconut oil is used in p 
base, on account of its rea 
the skin and appreciable wat 


.D., 309). ae 
bee = eon oil to a rachitogenic a 
enhances both absorption and retention of oe 
cium and phosphorus. Hydrogenated coeca 

d the fatty acids of coconut oil exert an inhibit- 
= f liver tumours by 


ing influence on the causation 0 
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a mice (Chem. Abstr., 1948, 34» ' 
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6902). : 


Coconut oil (like other fats containing the 


: ids) is liable to 
yates of lui and Jv eo perfume 
a type of ranci tion, in the pre- 
rancidity. It results from the action, ail- 
sence of. moisture, of certain mote a Es TA 
lia and Aspergilli, which promote the ass d 
j ecially caprylic, capric an 
of saturated acids, sp y f the oxidation 
Jauric acids. The end products ot the trating 
are methyl ketones which possess pene aad 
odours. Maleic acid, disodium phosphate anc P 
hydroxy-propyl benzoate (Nipasol) inhibit oxida- 
tive rancidity (Chem. Abstr., 1942, 36, 3978). 
The observance of the following precautions 1n 
the preparation, transport and storage of coconut 
oil would help in securing a satisfactory product. 
During preparation—(1) it is necessary to have 
good well-dried copra, i.e. dried to 6% moisture 
and free from moulds; (2) the copra must be ex- 
pressed and oil collected in clean equipment; (3) 
the foots (cake residue, etc.) should be separated 
from the crude oil as quickly as possible; (4) when 
this is done by settling, tanks should be frequently 
cleaned and (5) the oil must be free from moisture 
(B.S.S.,< 0:25%); if the oil has been treated and 
subsequently washed with water (as in the case 
Of refined oil) it must be filtered and/or heated 
to 110—120° to remove the last traces of moisture. 
The latter treatment also effects sterlization. 
= During transport and storage—(1) the oil must be 
stored as far as possible away from light and air; 
(2) small quantities of refined oil should be stored 
w satisfactorily in soldered kerosene tins and large 
quantities in drums; (3) to exclude the action of 
_ air, vessels should be kept as full as possible 
: ead een ts.—Coconut Oil is often adulterated 
with groundnut oil and mineral oils synthetic 
coconut oil essence being added to give th 
- flavour. The determination of Reichert 4 
Polenske values provides a basis for ascertainin 
the extent of adulteration. The determinati Kor 
PAN point’ provides a means of esti iy 
the mineral oil i sumating 
a onerat ou content in adulterated mixt 
lyer, J. sci. industr. Res, 1950, gp. gao re’ 
: z ” , » 93; Kane 
: aa pe, 17, 150). q j 
CONUT CakE (Poonac).—The yi 
trom copra ranges from 33 to 42%, ae ene 
aries ing t > H 
according to the method employed 


ra (Table 3), 
nto 'the market 


Bota 2 er poonac in q 
roken Humps Typical analyses = 


D 
Bae 
- 


TABLE 6 


Mill poonac Expel 
ler 


o, Poona 
% oe pont 
(7 
Moisture 11-0 10-0 h 
13. 
Oil 6:0 10-9 3 
. 267 
Protein* 
(Nx 6°25) 19:8 19-1 
14:3 
Carbohydrates 45°3 43-8 
2'8 
Fibre 12°2 11g 
‘9 
Ash 5°7 53 i 
*In formal analyses, the protein content 
taken to be 6°25xN content determined S kis i 
method. A better factor would be 65:7, Jeldahl’s 


3 maa È h since 
globulin, which is the chief protein: of coconut oake Sa 


tains approximately 17:5% nitrogen (Johns & Jo a 
Chem., 1920, 44, 283, 291). mee 


poonac are summarised in Table 6. 

The soluble sugars in fresh coconut meat, as in 
carefully dried desiccated coconut or copra, con- 
sist entirely of sucrose (av. 55%) (Child & 
Nathanael, Annu. Rep. Coconut Res. Scheme, 
Ceylon, 1947, 5). On this basis a sample of mill 
poonac would contain about 16% sucrose. There 
is a certain amount of caramelization during 
pressing, especially in expellers. The higher 
carbohydrates have been but little investigated. 

Coconut poonac is very prone to water absorp- 
tion and consequently to mould attack and dete: 
rioration. The equilibrium moisture contents of 
poonac at different relative humidities (RH) of 
the atmosphere are as follows: 10% at RH. 4- 
10%; 20% at R.H. 80%; 30% at R.H. 90%. Poo 
should not be stored for long periods especia 
during monsoon months. The conditions oe p 
preservation of poonac have not been gim an 
far (Snow et al., Ann. appl. Biol., 1944, ae 7, 
Desikachar & Rao, Indian Coconut J. 1940-43; 
185). 

Coconut cake forms a valuable fee 
for cattle. Chekku poonac has a high ly give! 
tent than expeller cake and is not usua We 
to milch cattle. It is used for fattening P ave 
for feeding poultry. Feeding experi n e the 
shown that coconut cake tends to Inci rd the 
milk content when fed to milch cone as ° 
butter made from the milk of the 2002" © when 
firmer texture and a better flavour jven 
other cakes are fed. The quantity 9 
to cows, however, should not exce©® | from 
day per head, since the butter obtaine 
of animals fed with excessive 
has a tallow flavour. The cake § 
rancid, as it imparts a bad flavour 
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l kernel ings, Which 


< deficient in lime, and this 
, Tne See eed by mixing the 

shoul stuffs rich in calcium (Craw- 
th feeding 0 10, 80). Coconut globulin 
fe adequate as the sole source of 
erwise complete diet. The cake 
nt to rice diet (Chem. Abstr., 


fords ed to 
side 

ie jn an See 

P useful supp hns & Jones, loc. cit.; Kuppu- 


Jo 

1941, ál, “Sci, & Cult., 1946-47, 12, 249). 
Yeas of local surpluses coconut poonac 
g Ee a fertilizer. The cake contains: 
mn P a 3:02; phosphoric acid (P,0s), 1:90; and 
poge , 0) 177% (Salgado, Trop. Agriculturist, 
potas 05 2. Indian Fmg, 1948, 4, 556). 

1940, 99, 2: Coconut is a commercial product 


CATED e a 
MS red in Ceylon, Philippines and New 
enn from the white part of the meat after 
aOR the brown parings or testa. The white 


meat is shredded or disintegrated and dried in 
hot air driers at 140—170 F. to below 2% 
moisture content. The paring is done by 
hand, though machines have been devised for 
the purpose. The pieces of kernel from fresh nuts 
are first rinsed in running water and fed to disin- 
tegrators. The grated meat is passed through 
driers similar to those used in tea manufacture, 
the drying time being 20—25 minutes. The dried 
product is allowed to cool on galvanised tables, 
silted into coarse, medium and fine grades, 
and packed in plywood cases, lined with grease- 
proof paper, each case containing 130 lb. (Child 
erat Industr. Ceylon, 1940, 4, 9). Desiccated 
Bieta ofc sent conan n ms 
Be tice tig ear eee a 
o cls, Se peed in the manufacture 
a ingredient ofa eet ak n E 
ewing a lety of Indian sweets and 
weonut into Indi es: Import of desiccated 
N Tose to ab la Was insignificant up to 1936; 
fell to 199. Out 1,400 tons in 1943 and gradually 
fetu a tons in 1947, The pr ts of 
Saring desiccated coc prospects of manu- 
Y Gopal oconut in India have been 
wi). Shre a (Indian Coconut J., 1947-48, 
Ein th sugar, sae RIE sometimes adulte- 
ı loc. cit.: Che papaya stem tissue 
t Y-producy m. Abstr., 1948, 42, 994). 
tte ate pare UCtS Of desiccated 
The „` Patings oil slecated coconut manufac- 
pa ` v Parings poonac, and drain oil. 


Degg S (9— amount to 12—15% of the 
ol a for oil, th rom 1,000 nuts), are dried and 
X at val, 1 S yield being 60—62%. Paring 
le tally hipp SP: val, 237—244; acid 
Paiti Rut ) seer than that of commer- 
On Oil) has a cet 

a4 om t f Somewhat different com- 


0 Ordinary coconut oil and is 


=o cocos 
arger in colour. It finds use in soa i 
c : p making and 
aa oaas, Paring oil is produced in Cavin 
lilppines, America and Europe (Armstrong 
ae J. Soc. chem. Ind., Lond., 1925, 44, 62T), 
ee aring poonac has approximately the same 
ae saat eee as ordinary coconut poonac 
amount produced js i ; 
ae not large, and is locally 
In some mills, the whole of th i 
: C ; e washing water, 
including the nut water is run into settee tanks, 


The scum which rises to the surface is collected, . 


boiled down and pressed, to give a low grade oil 
known as Drain Oil or Sediment Oil, and a press- 
cake with high fertilizer value (Joachim & 
Kandiah, Trop. Agriculturist, 1932, 78, 15; Annu. 
Rep. Coconut Res. Scheme, Ceylon, 1943, 5). 
Coconut Water plays an important part in the 
ripening of the nut and in germination. In the 
early stages of ripening, when endosperm forma- 
tion is taking place, invert sugar and amino 
acids accumulate in the coconut water. The con- 
centration of inyert sugars increases as the nut 
ripens reaching a maximum in the fifth or sixth 
month. Sucrose appears thereafter, and the 
concentration of total sugars falls. The total 
solids (c. 2:5 g. /100 c.c., in the early stages), 
increase gradually as the nut ripens, reach- 
ing a maximum at about the seventh month, just 
before the kernel begins to “orm, and then dec- 
line. Just before disappeara ice during germina- 
tion, the water contains 2-0 3. of total solids per 
100 c.c. 

Analyses of coconut water gave the following 
values: water, 95:5; protein, 0-1; fat,< 0-1; 
mineral matter, 0-4; carbohydrates, 4:0; Ca, 
0-02; P,<0-01% ; ron, 0:5 mg. /100g. (Hlth Bull., 
No. 23, 941, 43). The peret Bea of ERN 

nine cystine and serine in the protem are 
oe os those in cow’s milk (Chem, Abstr., 
1943, 37, 2422). Sugars form an important consti- 
tuent of the nut water. At the stage in which it 
is consumed as a beverage, the concentration of 
sugars is at its maximum, and a large moet: 
contain in solution over an ounce of ae 5 
& Nathanael, Annu. Rep. Coconut Res. ha 
Ceylon, 1947, 5). The nut water contains: so ui 
105-0; potassium, 312; cle 8 ee 
irony O10) oes va A (MecCance & ka 

i Ce ee eee tituent is potash, the 
on oe fee Brine is markedly influenced by 
concentration | u. Rep. Coconu 
potash manuring or a aie a H. varies 
Res. Scheme, Geya e concentration of ascorbic 
from 4:8 to 53, an 22 to 3:7 mg./100 c.c. The 
acid ranges from h in the water of green 
concentration 1S hig 977 
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nut with gradually dimi- 
nishes as the nut ripens (Biswas & Ghosh, Sci. & 
Cult, 1935-38, 1, 518; Ganguli, ibid., 1936-37, 
2, 224). The following values for the vitamins 
of the B group have been reported: nicotinic 
acid, 0°64; pantothenic acid, 0° i 
riboflavin, < 0°04; and folic acid, 0:003 peg. lec 
and thiamin and pyridoxine, traces (Vandenbelt, 


Nature, 1945, 156, 174). 
As a beverage, the water of the unripe coconut 


has the advantage of being sterile. It forms a 
refreshing drink. It has been used as a 
medium in microbiological work. It is aperient, 
diuretic and destroys intestinal worms. The 
fresh pulp of the unripe or tender nut is diuretic, 
and the water is useful in lotions. 

The water of ripe nuts is a waste product of 
the copra and desiccated coconut industries. It 
contains: total solids, 3-9—5-5; reducing sugars ` 
(as invert sugar), 0-23—1:30; other sugars (as 
sucrose), 0-98—3-15; total sugars 1-70—3-38; and 
ash, 0:50—0-84 g./100 c.c. Fermented coconut ae 
has been used as a rubber coagulant F aeh 
auon eee latex (15% dry rubber) 15 oe 

ented water is required. Coconut ; 
be used for manuring or en O RA 
employed for a R tc 1 bE Aa 
1943, 37, 281; Child & Nath eT 
turist, 1947, 103, 85; Chem Auge ma ian, 
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Peete ailes, scoops, rub P or making drinking 
Re ar RA ee z latex collecting cups 
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e shells used for th 
oni ; ese pur 
e R a tion of the (ial gu pecountstor 
—500 thousand Bean uy avail: 
annually in India out tons are obtainabl 
patty is Baie Pee about half 
is bu ei t 
Tee uc ha ee rae 

oudgill, Indian Cocon: arketing Coco S 

Cocon oconut J., 1947- nuts, 136; 
hard TY are similar a 1 (0), 27). 
een cellulose content mposition to 

e Bo; n content, high. e eome wnat 
lignin, 29-4: sh, 0:6; solvent e alysis gave: 
i Pentosans, 27-7; yr xtractives, 4:2; 

; uronic anhydrides, 


ly xyl 
ylosans, and good ae ere are 
ose can 


abt, : j } droly. 7 wi h % su phurie ; 1 
J J h; 1 $ 
; ; S18 it. 4 ‘0 


j Foundation Chennai and eGangotri 


ee Ghia, T: EE 
(Child, Trop. Agriculturist ey a 
: i, 


? 


Finely ground coconut s 
a eae industry ate ae Se asa 
merited Be cles Posen corn lustre table = 
moisture and me and | improves a in 
84). The oil a pee Na, Plastic, ance ; 
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(Yearb. Dep. Agric., M 

In the years cee aera 1927, 33). Wounds 
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facture of gas adsorbent carbon Geyl the man 
s y c¥lOn exportej 
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about 60,000 tons of ch 
ar 
Rs. 40 lakhs during the coal valued fna 
was some j periodRIoSy = 
; production of sh —40. Th 
India also during the perigd MEE in sa 
exported was the crude mae et the chatco 
burning (Child, Curr. Sci., 1944 opiem by pit 
Destructive distillation of shell ee) 
ken on a commercial scale in aA was under. 
"he products obtained are: chase eee 
ligneous acid, 38-2% ; settled tar ie Pea 
an pyroligneous acid yields: acct eau gas, 
; y and wood spirit melodin yee? 
‘2%. The tar obtained by distillation GT | 
A 5% pitch. Phenols up to 280', | 
30% of the total settled tar Be i a 
Pee , an i 
pivoriion is ordinary phenol. 2 Lehane | 
pheaols have not been fully investi ted; they | 
seem to contai j stigaiec: a 
A s aah little or no guaiacol. Details | 
a Pen: e commercial distillation of shells 
res eylon Government Acetic Acid Factory 
pee eae (Annu. Rep., Coconut Res. 
> Ceylon, 1 r j i ” 
1948.49, 2, A 944, 6; Poti, Indian Coconut 
3 pace rding to an Australian patent, 
s thereof, when distilled in an air-tight rel" 


a : temperature of 150—800°, yield a va 
eful products. Distillation at 550° gave | 
1: copra spit | 


pe: charcoal, 11:5; fuel gas; 11; 
95 olein distillate, 12-5; plack oil, 14% 
acetic acid, 1; glycerol, 0:15; and aceton? a | 
methyl alcohol, 0-85%. The charcoal is po f | 
and light, and useful for gas strippi8 eons | 
All decolourising purposes. It is suitable fo" n s 
ller, heat insulator and pigment. 7 k | 
scrubbed through adsorbent charcoal (the te | 
residue is used for the purpose” and fig | 
scrubbers are recovered benzen€ and oles coll ty 
hydrocarbons. The solution yields ae | 
acid. The gas (fuel value, 1 tu./edt) me | 
used as fuel, alone or mixe WwW other Be yi | 
oil fraction may be blended wi penzen? jeit m | 
motor fuel. The olein fractio? ° tains 0 ep d 
other fatty acids, and is valuable for the : d 
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o co 
pe aps The black oil contains The ash of the cog 
d colloidal 


soaps; and lamp 
a Byerly pase. It is used for 
ue CA A used for treating sheep 
“1942, 36, 3348). 
(chem: faoi “ig extracted mainly from green 
CORO industry has been well establish- 
The CoA nd Cochin where retting facili- 
ilable. The process of coir extraction 
tes are 2 E tting the husks in water, whereby, 
its in 7 erials which keep the fibres to- 
husk, are disintegrated and remov- 
ig is usually carried out in saline back- 
a Sere duration of retting varies (6—10 
h the temperature of the water and 
In Ceylon the duration is much 
Retted husks are rinsed with water, and 
Hes separated by beating with wooden 
Et The extracted fibre is dried and lightly 


a stick and occasionally passed 


beaten with a 


| through a cleaner. A yield of about 180 lb. of coir 


is obtained from 1,000 husks. Several improved 
processes have been worked out for the retting of 


| coconut husks, but none of them has been adopted 
| in India (E.M.B., Coir, 
| Baruah, Sci. & Cult., 1944-45, 10, 
| 1,369; Rep. Marketing Coconuts, 133; Varier & 


1933, 71; Baruan & 


201; 1945-46, 


Moudgill, Indian Coconut J., 1947-48, 1(3), 44). 

Three types of fibres are produced, viz., mat 
fibre, bristle fibre, and curled fibre. Most of the 
fibre produced on the west coast of India belongs 
z the first type and is converted into yarn for 
€ manufacture of mats, ropes and twines on a 
Curled fibre obtained 


om unretted husks is used for mattresses and 


India ( y. Bristle fibre is not manufactured in 
4 110), atunakaran, Indian Coconut J., 1948-49, 
Coir ig 


ma 8° extracted -with the help of 

tthery in Ceylon. The husks are ice for 
ron Oat to a month, crushed by passing 

i. ollers and the fibre separated on 
J, 1948.4 a Machines (Nataraja, Indian Coco- 
ate, and 14 dy? About 4 cwt. of bristle 
em 1,000 tes of mattress fibre are obtained 
: into qualiti Bristle fibre is sorted by hack- 

e into E depending on the fibre length, 
anere dry A nks: In Ceylon, Trinidad and 
Noted out > D8 of husks (without retting) 


Orri ti ; 

mathe Utuste few mills using the Christy- 
o re. m8 Machine. This produces 

of the hanuria] S Separated pith or bast 


, atue since the potash content 
Ea is ret potas r 
Se of a not leached out as in 


fuel; mixed with borax“ 


husk Aaa 
esc P,0,, 2%. The S contains: 


husk in an easily solub] 
maximum benefit from 
be buried in the soil. 


spongy structure helps 
gado, Leafl. Coconut Res. Scheme, Ceylon, No. 5) 


Coir dust or Cocopeat obtain 
L or ned as a by-product 
of the coir industry is useful as a Hee to 
Improve soil tilth. It is poor in manurial value, 
but possesses the advantage of being free from 


oN seeds (Hume, Madras agric. J., 1949, 36, 


Toot development (Sal- 


Unspun fibre is used for caulking boats. Coir 
fibre is considered to be superior to all other 
fibres for the manufacture of cables. It is light, 
elastic, and highly resistant to water. It has also 
great resistance to mechanical wear (Matthews, 
418). Coir has been successfully utilised in the 
manufacture of shock-proof packing material and 
hard boards suitable for table tops, doors, panels 
and battery containers. Hard boards have been 
prepared by processing immature coconuts. The 
boards obtained possess an attractive glaze, high 
tensile strength and high density, and are suit- 
able for internal panelling of railway coaches 
and ceilings (Menon, J. sci. industr. Res., 1943- 
44, 2, 172, 174). ‘ 

Sweet Toppy or coconut juice is obtained by 
tapping the unopened spadix. For this purpose 
the spadix is prepared by bruising with gentle 
taps from a smali mallet, as in the case of 
tapping Palmyra (Borassus flabellifer). The 
method, season and stage at which tapping 1s 
done vary considerably in different places. 
The maximum quantity of juice is usually obtain- 
ed in the third month after the commencement 
of tapping. The yield of sweet toddy is variable. 
On an average the yield of juice per palm per 
day is about 3% lb. Trees which yield a ae 
number of nuts also yield a larger qu o 
juice. In Ceylon, a range of 600 c.c. ona i 

day has been recorded. It is usual to tap 
Hs 8 months in a year and to rest the palm eS 8 
a ini months. According to a ‘ey 
PA Ee 8 months of tapping eh 

: verage, about 60 gallons per paim p 
ae Dwarf palms give lower yields but ie 
year. ; apping as they 
have economic advenea ae oe re mane’ 
arg casic (ie a id 5 improve the yield 
closely. Tapping tel, 242; Browning & Symons, 
of poor bearers (a ond., 1916, 35, 1198; Trop: 
J, Soe cheek 9. 392; Nambiyar, Yearb. 
Agriculturist, 1912, 39, Ye) RT 
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_ Agric, Madras, 1923, 

Mela feats J. 1929, 17, 164). ie : 
Te ent of the fresh juice 


The main constitu : alues for un- 
sucrose. The ranges of analytic? og -1-077; total 
fermented juice are: SP: Gh g 17-4; ash, 0°11— 
solids, 15-2—19'7, sucrose, ae ' Fresh juice 

"ae rana 0A-0EA 8./ 100 C.c: 

0-41; proteins, pic acid per 100 c.c. 
contains 16—30 mg. of ascorbic hange during 
and the concentration does not c e nine 
i pontaneous fermentation for 24 hrs. ( + 1932 
& Symons, loc. cit; Cowap & Goeke, Ana a ; , 
57, 627; Banerjee, Curr. Sct., 1935-36, 4, 2 n R 

Sweet toddy is refrigerant and diuretic (Blatter, 
re Sweet toddy when strained and 
boiled down to the crystallising point, gives 
jaggery (yield, 12—15%). Filtration of the 
juice through sand filters and addition of small 
quantities of lime to the juice, render the pro- 
duct less deliquescent; the colour is lighter and 
the product has improved keeping qualities 
(Norris et al, Agric. J. India, 1922, 17, 353; Viswa- 
nath & Nair, ibid., 1924, 19, 485). Analysis of 
coconut jaggery gave the following values: in- 
soluble matter, 1:52; ash, 2°19; moisture, 10:92; 
protein, 1-64; invert sugar, 6-58; cane sugar, 68:36; 
undetermined organic matter, 8-72% (Bull. Dep. 
Industr., Travancore, No, 32, 1934, 3). 

Coconut jaggery is manufactured 
districts in Madras (Table 7). 

The possibility of manufacturing refined sugar 
from sweet toddy has been much discussed. The 
chief technical difficulty lies in the collection of 
juice in sufficient quantity and in an unfermented 
form for processing at a central refinery. The 
han that of tanesisg od adi ee 
lent amount of pee cere eran equiva- 

of Sugar cane (Child, Ceylon Tr, dey 


ina few 


A 1936, 1, 410). It may be possible i 

5 Hes F possible in south Indi 
i to prepare gur on a cott i J 
q oe aE EA age industry scale, and 


factory. d and refined at a central 


RODUCTION 
si PO RUCTION IN MADRAS 


Xo. = Jaggory produced 
topper) Viw 
p (md.) (Rs.) 
= Coimbatore 88,608 17,465 3 
, 67, 
a Malabar 80,107 24,751 5,9 ce 
7 | , 90, 
South Kanara 20,000 36,559 l a 
Total ; ieee 
. 88,7165 78,775 11,32, 
*Data from Palm Gur Section, a 


Ministry of Agriculture, 


oundation Chennai and eGangotri 


eae 
ree 
9; Jack & Sands, 


FERMENTED ToDDY.—Sweet togqy > 
collected in sterile glass vessels carei 
fermented for a considerable ti remains y 
collected, however, fermentation = A Usual 
Liming of collecting vessels prayers 1 y 
fermentation. It has been found me 
amide, when added to the juice in Sack 
(10—60 p.p.m. or 40—250 mg. to a zal eat 
the juice in its fresh condition from > TeSeryec 
(Browning & Symons, loc. cit. Dem to 20 days 
Indian Inst. Sci., 1928, 11A, 63: am J. 
Nature, 1950, 165, 370). > Walawalkay 

Fermented toddy is consumed as a b 
Analysis of samples as sold over the pees 
taverns in Ceylon gave: sp. gr., 0-998—1-098" at 
1-012); acidity (as acetic), 0-32—0:61% (ay, 
051%); alcohol w/w, 27—5:8% (av. 42%) a 
following analytical values have been reported: 
water, 98°3; protein, 0-2; ether extractives 1 
carbohydrates, 1:3; mineral matter, 0:1; calcium: 
<0:01; phosphorus, 0:01%; vitamin B,,<5 IU, 
per 100 g. (Browning & Symons, loc. cit, Hlth 
Bull., No. 23, 1941, 44). 

Coconut VinEGAR.—Coconut toddy fermented 
for periods longer than 24 hrs. is unpalatable due 
to the setting in of acetic fermentation. In Ceylon, 
Philippines and elsewhere, vinegar is made from 
coconut toddy on a commercial scale. The 
collected juice is allowed to ferment in acetifying 
vats (200—300 gal. capacity), lightly covered with 
wooden boards and jute hessian or sometimes 
with coconut fronds, to allow free access of air. 
Acetification usually takes 10—14 weeks, at the 
end of which the scum of yeast growth, etc. sinks | 
to the bottom and the liquid appears cleat 
yee 


ets i 
n. 
Pontaneoyg 


É Sulphani, 


flavour improving with time. : 
sometimes flavoured by adding peppe™ The 
and cinnamon at the acetifying Stê i vetorë 
vinegar is usually coloured with carame 
bottling. 

About 60,000 gallons of | 
are produced annually in Ceylon. followin | 
coconut toddy vinegars have the yspendee | 


sales 
composition: 1010—1013; 75-4; 


0-16—0-19; nitrogen, 
Sophistication with commercial Te low P 
common. This can be detected by : 
content of the product. 
ARRACK is the produc [ons 
tion of fermented toddy. 1,000 Zllons 7 
ed toddy yield about 175 82947-48, 12) 
[Daftary, Indian Coconut J. : 
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ER i t in large dis- 
‘tillation 1S carried ou 
P n Still supervision of the Government 
P pries U der ent. Many improvements have 
rose e o 1924 in the preparation, stor- 
xe ffected S ing and bottling of arrack. 
~g blending 
6 paeran nalytical values (parts/100,000 abs. 
A m E R 164—258; total acids, 116— 
are. RAE volatile acids, 105—152; fur- 
158 ped aciga (A dm. Rep. Excise Commission- 
‘on, 1939). 
Ceylon, 1939) Propucts.—The trunk of the 
Im is used in coconut growing areas in 
tion. But it is hardly a com- 
The outer wood is close grained, 
though not so hard as that of 
her palms. It is used for ornamental 
mo air the name Porcupine Wood. 
Cael timber has attractive grain of dark wine 
wlour and is well adapted for eee Sections 
f the stem after scooping out the soft portions 
ie made into flumes and gutters for carrying 
water. The use of coconut trunks for temporary 
buildings, fences, revetments and similar purposes 
is, however, to be deprecated, as decayed logs 
form favourable breeding media for black beetle 
eh F a a out pest (Pieris, Trop. 
gnculturist, , 90, ). 
Analysis of fronds gave the following values: 
petioles and leaf stalks—moisture, 11-29; ash, 
a K,O, 0:26; P.0;, 0:17; CaO, 0-27; MgO, 
oe leaflets—moisture, 8-45; ash, 4:28; KO, 
coi POs, 0-25; CaO, 0-28; MgO, 0-579 
§ 2 ’ , NS) g ) % 
(Sampson, 196). Leaflets have been used as 


| Mulch in coconut i 
i estates. As th a 
low pentosan /lignin s the material has a 


conut pa 
iuilding-construc 
mercial timber. 
hard and heavy, 


Manurial pur _Yatio its usefulness for 
compose ee is limited. Butt ends de- 
breedin ady, but as they form attractive 


ng Places for coco 
a either for manuri 
advisable. The 

Sto burn the Aa 


nut beetle, burying of butt 
al purposes or for fencing 
ual practice in plantations 
Manure, wh utt ends and to utilize the ash as 
| Pra Where h ends form useful fuel for curing 

Salgado, Bull ot air driers are used (Patel, 240; 
No, oh IN) Coconut Res. Scheme, Ceylon, 


laiteg 
co 
eens an ae fronds are used for thatching, 
Bae butt as of temporary huts. For plait- 
S trimmed S are removed, the ends of the 
a the fronds split longitudi- 
: n water for a day or two 
m pl y 
pd to p parle, the two halves are placed 
t Years laiteq frond, a the leaflets plaited diago- 
brella he leaves a ave to be renewed every 
top x € plaited into fans, baskets, 
veral other utility articles 
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Cocos 
(Dharmalingh ; 
Blatter, 51. am, Madras agric. J., 1918, 6, 323; 


The midribs of leaflets 
brooms, bird ca 


Fresh 
r and separated into 


upper and lower halves. Each half is torn by 


aaa ey Suitable devices into Strips of conve- 
fees th. The strips are again boiled for an 
oN eee in sodium carbonate solution (5— 

0). After washing in clean water they are 
soaked in a bleaching solution for 1—3 days and 
periodically stirred. They are then washed and 
ieee shade. Strips thus prepared form 

poth, semi-transparent, water-proof threads 
which are strong, elastic and light. Hats and 
bonnets made of such material are said to be equal 
in quality to true Panama hats. The threads are 
used also in the manufacture of mats, bags and 
slippers (Matthews, 417). 

The roots of the coconut palm have no commer- 
cial value. They are sometimes used in indige- 
nous medicine. A decoction of the roots is astrin- 
gent and useful as mouth wash and gargle. The 
roots are roasted, ground and used as dentifrice. 
The bud or heart at the apex of the stem is 
edible. The spongy ball-like structure into which 
the embryo develops during the early stages of 
germination, which may start during the storage 
of nuts, has a delicious taste and is used as an 
ingredient of food preparations. 


PRODUCTION AND TRADE 

India ranked first among the coconut producing 
countries of the world until 1921. Since then, 
the position has changed: Indonesia and Philip- 
pines have increased their production and India 
now occupies the third place. These three 
countries together account for nearly 65% of the 
world production. The other coconut producing 
countries are: Ceylon, Malaya, South Sea Islands 
(Oceania), Siam, Indo-China, New Guinea, pana 
of East Africa, Central and South America an 


West Indies. 
Statistics relating to acr 
nuts in various coun ur 
Tees regions the lanes? proper gii heni 
A ltivated in small ana sc i 
e o which statistics are not avahi 
(E. M. B. 61, Survey of Oilseeds and Vader e 
Oils, II, 1932; Int. Inst Agric, Oils & Fats Pro 
ti d int. Tr, Pt. 4, , 165). 
duet O the available information on world 
ction. 


eage and production of 
tries are approximate. 
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a ` 
na INDONESIA ME areas are under coconut cultivation Considera 
A HILIPPINES p and Nicobar Islands. In Port BI l in Anga Cè 
s p P a4 ee «=? 2,509 acres are under coconut. Th alr area T 
ey ae — 272° duce a large quantity of cam islands a 
00 = marara B es122° (Indian Coconut J., 1948-49, 2, 145) S for expo 
A Ee a Coconuts.—Nearly half of the oa 
ses B Arnica Eoi of nuts is used for copra making ang {Product 
296 NEW GUINEA [i 87694 edible purposes and for raising aan € rest i. 
136 BEN ahenicall 3824 PRODUCTION dry and green nuts are used for e dible Both 
AREA aeo sam Mosese (wmeraic rons or coPR) Fresh coconuts (including tender coca Ross 
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OTHERS IN 
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Fig. 98.—World acreage & production of coconut (1938) 


Orissa and Bengal, and in Mysore. Table 9 sum- 
marizes the information on acreage and produc- 
tion in different regions. The data are only 
approximate as the acreage figures are based on 
village records, and the production estimates are 
obtained by multiplying the area by the approxi- 
mate yield per acre in different regions (Rep. 
Marketing Coconuts, 19). 

It is estimated that India produces roughly 
3,000 million nuts per year of which nearly 40— 
50% is produced in Madras, 35—40% in Travan- 
core, 11% in Mysore, 4% in Cochin and the rest 


consumed near the centres of product; ) are 
dry nuts (known as Kottai or SURER 
by storing the harvested fruits for iy tained 


are transported to inland areas. The months 
classified into three grades; big, maaan x 
n 


small, or as fully husked, partiall 
unhusked nuts and sold in ae of oA 
Marketing Coconuts. 101). (Rep 
Copra.—The proportion of nuts used for makin 
edible and milling copra varies in diee 
regions (Table 10). The major quantity of copra 
is produced in the west coast of India. Miling 
copra is manufactured mostly in Travancore and 
Cochin, and in the Malabar and S. Kanara 
districts of Madras. Almost the entire quantity 
manufactured in Mysore and in Godavari district 
of Madras comprises edible copra. 


TABLE 8—ESTIMATED WORLD ACREAGE & PRODUCTION OF COCONUTS (IN TERMS OF COPRA) in 1938 


Based on Schnurmacher’s Review of Co a 


a, 


2 470,665 
conut Products for 1938, Manila, 1939, Table N, p. 22. 


Acreage No. of Local Total 
(1,000 acres) bearing trees Exports consumption production 
(1,000) (Metric tons) (Metric tons) (Metric tons) 
oe 2,944 152,243 525,962 673,980 1,199,942 
ia ae 1,571 90,360 664,082 195,698 859,180 
18 
oa 1,490 76,524 6,520 605,672 612,19? 
AART 1,100 51,425 222,160 148,480 370,840 
0 
CONN 609 24,039 141,820 120,000 aes 
296 11,538 87,69 
i i 80,074 7,620 
Other countries in Malayan Archipelago a ae : a 32,538 
Siam , 7,088 5,42 
5,808 
Indo-China 126 5,657 4,279 31,589 : o 
: 86 m , 
Pacifio Territories ‘ai 3,750 11,125 18,875 181,729 
Eust Africa 2/888 189,107 aneis 134,011 
A 368 ! 
; West Africa 15,985 67,451 66,620 99,088 
West Indies % 3,254 24,545 1,500 35,014 
oS ine 
Central & South America es 4,427 17,222 18,392 8214 _- 
: TANIR 4,628 33,559 A 
Torar s 8, 4,655 33,58) ane 


“7,970,053 


ion Haridwa 


Mac 
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SCC 
TABLE 9-ACREAGE AND PRODUCTION OF COCONUTS IN INDIA * 
) 


Area (in acres 


ee Aa TERE a Production (1,000 nuts) 
C 1941/42— 1941/42) a 
p IA ** 1946/47. 1947 a 
1945/46(av.) . [48 1945/46 (ay.)** 1946/47 1947/48 
620,337 5 
607,397 615,983 1,477,733 1,539,452 1,539,400 
yedrast 21 „694 10,949 10,949 37,552 19,073 1g 975 
jes& E : 
oni " 16,448t 16,448 16,448 22,205} 22,205 OSN 
west 6. 9 24,658 2 5 
# 27,128 65 4,734 53,440 53,000 37,10] 
Bom e 5 7 x 
3,538 3,573 3,573 21,095 21,912 21,912 
Assam 
a tes of Travan- Pa a 5 i 
ees Cochin poe oe Ba 1220014 1,340,734 n.a 
169,191 178,499 179,208 270,705 287,600 286,736 
Mysore i 
1,000 1,000 1,000 2,000 } 
Others ge ae 


+ Based on data supplied by the Indian Central Coconut Cummittee. ** Indian Coconut J., 1947-48, ity; ir R 
Pudukkotai. + for 1944-45 only. | 


—————— a ae 
TABLE 10—PRODUCTION OF COCONUTS AND QUANTITY UTILISED FOR COPRA -— MAKING* 


Kanara (Annual average for 1942/43—1946/47) 
rantity 
district Copra production (1,000 tons) 
a —— -a 
Nuts produced Nuts used for Percentage Edible Milling Total 
— (1,000) copra-making used for copra copra copra 
,1938* (1,000) making S 
Madras \ 
a (1) Malabar and South 860,300 473,165 55 8 68 76 
a Kanara districts 
(2) East & West Go- 2 RO 44 25 9 S0 9 ji 
42 davari districts oTo 59:435 is 
80 Tray, 
92 ee 1,205,077 686,894 57 10 90 100 
a Coc) Q 
40 | i 132,127 99,095 75 x 14 14 
| | Mor 
20 o j ake 275,180 132,086 48 17 oC 17 
04 | Sarg 523,865 37,098 7 “ 2 $ 
38 | 
68 | > *D 3 
; | ata supplied by the Indian Central Coconut Committee. 
25 | Copr . 
a ae : black 
1l E t Outer Sraded according to size and colour of sub-divided into two grades, y ae Copr 2 
tifsent he and the i according to the colour of the outer skin. 
45 yout lora; € Inner kernel. Copra from ture nuts has a black 
f kih Ocalities h 5 Rae see prepared from fully matur | 
| ty © Opra i fas distinctive qualities. P; le that prepared from partially mature 
feq Pa, n. lassified broadly into ball and rind, while t 4 ind, Similar grades are recog- 
ye Dag Mto Stades oth of them are further classi- aa has a w s oe then best 
43 Sider of rigin epending upon the size and mse SRE, eni or Office Pass: other grades are 
toed t ; Sall copra from Mysore is con- being Ve and Kazhippu. The per- 


e 
n uperior to that from Malabar, and 
Sen th avari district is intermediate 
~UP copra is classified accord- 
“ss of the kernel, and is further 
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Thine sati E aR important criterion for 

of dryness 1s an importan ; 
Bete the quality of milling copra (Rep. 
Marketing Coconuts, 118). 
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cocos : ae 
“Phe most important trade centres p Ponnani 
Alleppey, Calicut, Badager®, the west coast, 


Mangalore and Cannanore oe Ambazipeta, 
Aeaee and Tiptur in Mysore, oy Palakole in 
Bodasakuru, Razole, Narasap Adirampatanam, 
Godavari delta, and Ayyampet, Cauvery delta 
Tambikotai, and Muthupet in 10" 1949.50 
region (Indian Coconut J., 1948-49, @ 441; > 
$ eo the copra intended for consumption 

DaS i orted to trading 
within the country is transport”, Th 
centres by road, rail or coastal shipping: Pi 
annual consumption for edible purposes 15 a n 
mated roughly to be as follows: Bombay, 15, ; 
Mysore, 7,000; U. P., 6,000; Punjab, 4,000; Madras, 
2,000; Hyderabad, 2,000; Bengal, 1,000; and others, 
5,000 tons (Rep. Marketing Coconuts. 57). $ 

Coconut Oil—The principal oil producing 
centres lie in Travancore, Cochin, Malabar, S. 
Kanara and Bombay. It is estimated that about 
15,000 ghanis, 1,400 rotary mills and 35 expellers 
are engaged in crushing copra. The quantity of 
copra crushed in different areas is estimated as 
follows: ‘Travancore, 80,000; Madras, 42,000; 
Bombay, 30,000; Cochin, 28,000; and others, 3,000 
tons (Rep. Marketing Coconuts, 60). 

The yield of coconut oil varies from 58 to 65% 
of the weight of copra crushed, depending upon 
the oil content of copra and the efficiency of the 
equipment employed. Nearly 138,000 tons of oil 
are obtained by crushing 223,000 tons of copra 
(176,000 tons produced in India and 47,000 tons 
imported from outside), the amount of poonac 
obtained being 79,000 tons (Rep. Panel on Oils & 
Soaps Industr., 1948, 9). 

India consumes annually about 150,000 tons of 
oil as follows: edible purposes, 66,000; toilet and 
other domestic uses, 45,000; soap manufacture 
35,000; and other uses, 4,000 tons. India produces 
only about 138,000 tons of oil, the rest being 
made up by imports. It is estimated that Indian 
consumption in the next five years would i 
ie aa 210,000 tons of coconut oil per a 

ince it is not possi : 
production of Se. 2 men acreage and 
sufficiency within this period a o attain self- 
will have to b we, We requirements 

3 be met by importin 
than oil, as the residual cak a D Tether 
available for consumption = ne then become 
Hare) on Oils and Soaps inch tes ay Pep. 
e quality o TED ee AAD 
colour, clarity, favour and mea oe Eed by its 
and rancidity. Two Fades Teedom from foots 


trade—Bazar White and Ole recognised in 


being considered superi 
_ cognised in Ceylon— White 4 


e White, the latte 
hree grades are a 
Ordinary and Parings 


oil. White oil is made from the 
copra and is guaranteed to have a fre. <8 
content of less than 1%. Ordinary aan 
fatty acid content not exceeding 3 9% 1 has 9 fre 
oil has a free fatty acid content rangi a Datings 
10%. Two other grades of oil are ae from 34, 
in Ceylon, viz., Water White and o rept 
these do not figure in the trade, ain Qj), but 
The Ministry of Agriculture has recent 


draft specifications (Grading and Markee ÎSsued 


ting) for 


various grades of edible oil. According tbith 
ese 


the oil should be the genuine produc 
expression from the kernel of the 
copra; it should be free from ad 
other oils or fats; it should be clear 
sediment and suspended matter. Its 
pee 0:909—0-913; 257, eoo 
val., 7:5—9:5; and sap. val., <250. Other speci 
fications are given in Table 11 (Gazette of Indi 
1950, No. 7, 236). ! 
Coconut Cake—The yield of coconut cake 
is estimated to be about 36% of the copra crushed, 
On this basis, the average amount of cake pro- 
duced during the period 1934/35—1938/39 was 
about 73,000 tons per annum. Prior to World 
War II, India exported a small amount of cake to 
European countries, principally to Belgium. The 
export has practically ceased since 1941-42; only 


Coconut, ie 


386 tons were exported in 1948. There is practi: 


cally no import of coconut cake. 


Almost the entire quantity of coconut cake is | 
consumed in India. The bulk of the cake produc 


ed in ghanis is distributed locally. Mill cake is 
exported to neighbouring States. Bombay a 
Kathiawar import a small quantity from We 
coast districts of Madras 


interi 
rior markets. s third among pe 


; aa g an 
coconut producing countries 1n acreage the 
; rade, 


duction, it does not figure in the wor 
present production being insuffi 


the internal demand. Prior to Peds to Burm | 


exported coconuts and coconut pro 


pt 
BLE 0! 
TABLE 11— SPECIFICATIONS FOR EDI a 
Jour Une val 
low ma 
Grade (in l in, cell; Lovibond % | 
goale) as avs | 
Refined Not deeper than 1Y¥+2R ae a | 
Grade I ” , Tor F 8 a i 
0" f, 
Grade IT ” ” bytl 2 5 8 Va 
< 
Commeroial A state A ; gv i 


Commerojal B Mice 
*Gazette of India, 1950, No. 7,288 
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Fig. 99.—Coconuts—Export & Import 

and other neighbouring countries. Some quantity 
of coconut oil was being exported to the United 
Kingdom and Netherlands. Since 1921, however 
the demand for coconut oil has steadily increased 
within the country. The exports have consider- 
ably dwindled and are now practically negligible 
(Table 12). 

Imports—Since 1931-32 imports of coconuts, 
copra and coconut oil—mostly from Ceylon, 
Malaya, Straits Settlements and Maldive Islands— 
have increased considerably (Table 12). The 
major part of the imports consists of mature nuts 
or milling copra intended for crushing in India; 
asmall quantity of coconut oil is also imported to 
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Fig. 101.—Coconut oil—Export & Import 


TABLE 12.—EXPORT AND IMPORT OF COCONUTS, COPRA, & COCONUT OIL 


Coconuts Copra Coconut Oil f 
(1,000 nuts) (tons) (tons) l; 
i E = Tm port™ pao Timon ‘Export Tmport* ; 4 
ma $ (av.) 8,161 4,614 30,907 113 9,456 k r 
1919/20—1993/04 i aes Da Tee ae ies a 
149519 fc è 9,025 2,526 7,554 7,364 11,092 346 i 
Moe 7 DE ee ear 1,652 4,380 4,480 i 
1934/3519 TOR 9,008 4,771 912 9,660 2,603 Taosi Sa 
na 38/39, ann Han NE 45,522 392 27,924 Hi 
—1943/44 a % me 66,675 202%% 34,358 F 
1044-45 2,965 10,193 139 : S aa i 
1045.46 28 27,066 one : ae i 
1946.47 se 19,904 ee oie ee ae l; 
1947.49 a 9,287 oe a : ato i 
1048.49 3,433 85 B es a 
"240.59 20 3,491 101 ee > 30,899 
ey EXoly, 2,127 12,417 
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Cop” 
Coconuts (ton 3) Conon 
(1,000 nuts) aaa Goat oil 
— -——— ns Other’ : bey Madres D E wel 
Bengal Bombay Madras Others Bengal Bombay ar ers Bengal Bombay = 
r N 
4,505 1,985 3,114 88 Otha 
1929/30—33/34 (av:) 1,903 3 2,863 3 Dl ; 12,876 1,573 ap U 
2 1 18 28,510 6,652 10,342 23,430 À 204 | Espo 
1934/35—38/39 » 1538 216 5254 42 m | ie 
gol" 999 8,226 35** 38 41,210 12,249 9,348 27,183 2,529 gag w 
: 2,384 


1939/40—43/44 » 


* Average for 3 yeats only ; no imp 


imports during 19 


meet the requirem i 
industries. ts and copra are mostly im- 


ported through Madras and Bombay ports, 
coconut oil through ports in Bengal (Table 13). 
India levies an import duty on coconuts, copra 
and coconut oil. The duty which was 15% up to 
March 1931, was raised first to 20% and then to 
25% ad valorem. In 1933, a preference of 10% 
was granted to imports from British territories, 
the standard rates being 30% in the case of coco- 
nuts and copra, and 35% for coconut oil. The 
rates were raised in 1942 to 36% for coconuts and 
copra, and 42% for coconut oil, the preferential 
duty being altered to 24% and 307 respectively. 
The policy is to give preference to copra with a 
view to protecting the milling interests in India. 
Internal Trade—Inter-State trade comprises 
all the three major coconut products, viz 
coconuts. copra and coconut oil. Besides Indian 
production, imports from abroad also figure 
2 bee enents, Table 14 summarizes the 
rade in coconuts, c i 
goen the maritime R me OU 
ata relating to rail, road and ri 
a pet ENDE for all the ee AT 
ves the available data for coconut oil 
towns and markets receive thei fee Iplañd 
nuts and edible copra ay ts aes pace 
d Godavari Dt. (Madras) and ee 
e ports of Bombay and Calcutta Be eon 
he requirements of Gujarat, ombay meets 
ntral Provinces Ehe So Rutena and 
Assam, Bihar and’ Uttar ee Kau ements of 
= Supplies received at Caleutt are met from 
_ Hyderabad receive supplies f a. Orissa and 
region (Rep. Marketi s irom the Godavari 
4 eins ee ots, 108, 117, 122) 
: es of ¢ 3 , . 
products vary according to. qualit 7, ae 
of the nuts is a price-determi Reps size 
thing a higher pric ning factor, big 
uts fetch a b e than small ones 
hes etter price than f ; 
ere facilities for retting are aS 
edi nut sell at a premier ee 
where such eh eae while in 
S do not exist, 


orts in 1942-43 & 1943.44. 
40-41 & 1942-43. | 


*+ Average for 3 years only ; n0 
ents of the soap and toilet prices of husked and unhuske a. me 
about the 


same. 

The prices of copra var i _” 
content, Ball ete sce es to the oi] | 
cup copra, and edible grades sell ae than 
milling grades. The prices of millin e aa 
Me ae E ai to the price of oil. e pai 

e trend of prices of coc il i ; 

markets generally Correspond EA Ri ee = 
world markets, particularly London and Col e 
Oil which is clear, white, low in free fatty wee 
and free from sediment, fetches a high orice Th 
price of coconut oil is about 14 times the price i 
copra. The price of coconut cake is not so much 
affected by the trend in prices of coconut oil or of 
copra (Rep. Marketing Coconuts, 155). 

The prices of copra and coconut oil showed a 
considerable fall during the thirties when cheap 
copra and coconut oil imported from Ceylon 
flooded the Indian market. The general economic 
depression and increased output of other oils 
and fats, affected the prices further (Thomas, 
Indian Coconut J., 1947-48, 1 (1), 22). The pri’ 
rose sharply after 1940, particularly when 
the entire supplies of copra and coconut ol 
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F CONUTS, COPRA & l 
L 00ASTAL TRADE IN COCONUTS. COPRA & COCONUT OIL BETWEEN MARITIME 
pE $ 
T 


Cocos 
STATES* 


—— M 


1947-48 


2,858,259 
1,192,023 
75,875 
823 
4,126,980 


43,159 
201,716 
179,007 

42,522 

87,088 

66,161 

21,216 

65,909 
200,847 
235,915 

5,300 


8,535 


28,185 
1,625 


AB Coconuts Copra : 
(1,000) (tons) Coconut oil 
‘ (gals.) 
A c Kk 
= md 47. x a ERNE S ZNS 
1945-46 1946-47 1947-48 1945-46 1946-47 1947-48 1945-46 1946-47 
spor ON oe 
A west Bengal co 1,589 3,073 122 27 336 filers one 
Bombay ` 3 $ i a 
sk 187 o a $ 2 5 226 1,409 
ps 90,109 70,980 101,401 29,656 15,603 20571 1,630,354 2,279,254 
Madras g : : me eS 3 ; Z J id, 

7 m 91,288 72,602 104,485 29,786 15,651 21,050 1,642,128 1,320,346 
imports: 5 175 28 13 671,822 13,922 
sto West Bengal 59 122930 9,366 7917 5 ; a 

bay nega E 5 7,917 56,414 1,078,220 971,926 

` A 5,126 3.980 453 12,139 8886 3,199 347,456 624.554 

nt 

ae 43 525 587 349 349 

Madras 
: am 107,816 95,864 123,975 21,680 17,180 59,965 2,097,498 2,210,402 
*Accounts relating to Coastin Trade and Navigation of India, 1947-48 
TABLE 15—-INLAND TRADE (RAIL & RIVER-BORNE) IN COCONUT OIL 
(in md.) 
Exports Imports 
oe -- — — — AM — — — OS OS IM Mii 
1942-43 1943-44 1944-45 1942-43 1943-44 
Assam 271 607 43 25,834 30,227 
Bengal 5,521 10,718 15.119 151,390 135,305 
Bihar 27,692 18,163 29,194 37,710 87,639 
Orissa 5,281 1,390 282 19,021 27,301 
U. P. 4,876 14,087 36,108 33,230 57,751 
Punjab 2,281 1,643 770 43,529 53,744 
t s 
Delhi 2,833 15,663 18,675 24,436 29,452 
C P. & Borar 3,621 1,949 1,181 52,480 44,927 
Bombay 10,448 25,476 5,795 183,463 178,136 
Madras 540,809 128,301 270,196 154,553 209,309 
. m 9 
Rajputana 1,056 69 22 4,756 7,261 
= BOG 
Centra) India 40 1,638 580 12,744 16,266 
95 2,217 
Hyderabad 4,296 5,508 21,147 43,221 42,217 
r 7 46,663 
Mysore 15,813 9,580 4,858 43,701 
Kashmir & 193 937 
$ z 407 115,720 
g 183,076 138,240 uenga pa 3 484 
Bomb, 5 8,534 , 
ay Port 269,757 154,336 68,115 24. i eee 
Madras (Chief 2 21,253 36,513 wa : 
Madras fora aa) 9,884 11,975 21,2 


Port) 


(excluding chief 
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Cocos ONUT PRODUCTS abdomen of 


TABLE 16.--PRICES OF coc 
(July 1947—August 1948) 


Cochin Alleppey Calicut 
Rs, As- Rs. As. Rs. As 
103 15 
00 1115 95 8 
cote ge to 17713 +0172 8 to 188 5 
711 4 662 6 690 1 
concn eat) to 1405 9 to 1199 14 to 1059 9 
i 1002 12 955 14 1013 l 
ae ee to 1928 0 tol878 7 to 1575 9 
ki r 215 10 206 12 230 9 
oe aii to 390 12 to 362 10 to 408 1 
* Indian Coconut J., 1947-48, 1 (4), 64. 
f eae 
from Ceylon were purchased by the British 


Ministry of War Supply. The internal demand 
for coconut oil also increased due to the expansion 
of the soap and toilet industries. The rise in 
prices was so sharp towards the end of 1946 that 
the Government found it necessary to control the 
prices of copra and coconut oil. They fixed the 
floor and ceiling prices for copra and coconut oil 
at important producing and consuming centres. 
The floor prices were fixed at Rs. 800 per ton of 
copra and Rs. 1,230 per ton of coconut oil in all 
producing areas. The control was lifted in June 
1947, and since: then the prices have sharply 
risen. The range of prices during the year 
following decontrol is given in Table 16. 


Cock’s comb— see Celosia 

Cock’s foot— see Dactylis 
Cocoa— see Theobroma 
Cocobolo, Indian— sce Dalbergia 


Cocoanut, Sea L ; 
Coconut, Double e Lodoicea 


Coco plum— see Chrysobalanus 
Cocoyam—see Colocasia 
Cocum— see Garcinia 


CODIAEUM Juss. 
a Br. Ind., V, 399 
A genus of about 13 species of shrub 
distributed in Malaya, Australia, and eee 
region. C. variegatum Blume, a plant with ae 
some variegated leaves, is commonly cultivat d 
as an ornamental plant in gardens, and is aadal 
There are numerous A 


(Euphorbiaceae) 


children sufferin 
troubles. An unspecified vari 
purgative and sudatory pro 
resent in the latex to th 
(Burkill, I, 616). 


from 
ety is cred r 


perties, ited viy 
e extent of fat 
-8% 


CODONOPSIS Wall. (Ca 

D.E.P., II, 459; Fl. Br Ind. Tr ace) 

A genus of about 44 species of sub 
ing herbs, distributed from the ee 
wards to Japan. C. ovata Berth. 
Ludut) distributed in the wester p b 
from Kashmir to Garhwal up to 8 ann Himalaya, 
has a large tap root from which edihje 200i 
prepared. The roots and leaves e io 
poultice for application to ulcer 
(Kirt. & Basu, II, 1454). 


ct or twi 
Un 
alayas Cast, 


Ur js 
are made intg 
S and wounds 


COELODEPAS Hassk. (Euphorbiaceae) 

Fl. Br. Ind., V, 419. 

A genus of about 10 species of trees distributed 
in the Indo-Malayan region. C. calycinum Bedd 
(Tam.—Katpira, kattupira), which occurs th 
Tinnevelly hills, yields a hard timber (Brandis 
586; Burkill, 617). 


COFFEA Linn. (Rubiaceae) 

The genus comprises 50—60 species of shrubs 
or small trees indigenous to tropical Africa and 
Asia. Among them 4 or 5 species are important 
as sources of commercial coffee. C. arabica is by 
far the most widely cultivated; C. liberica, C 
robusta and C, stenophylla are cultivated to 4 
limited extent owing to their ability to thrive 
under varied climatic and soil situations and 
their greater resistance to pests and diseases. yi 

Besides the cultivated species, 5 orf is 
species (C. bengalensis Heyne & willd., i ye 
rans Wall., C. jenkinsii Hook. f, Gs oe 
Hook. f., C. travancorensis Wight & Arn 
crassifolia Gamble) have been recor malay 
India, particularly from the tropical dia 
and higher elevation districts of S: miy imp 
of them have proved so far economica 7 ardens 
ant. C. bengalensis is often cultivat report 
for its fragrant flowers and its seeds 44 
to be used as a substitute for cofee re of “i 

The classification and nomenclaty  oonfiss 


e 
and cultivated species of Cof ea at viel defn 


and the various species are net g (Bailey ie 
nor horticulturally well understoO™ \ vprids 4 
I, 822). Numerous varieties erent! adak ife 
known among the different species, tain P rie 
to certain regions and know? o ome Y 
qualities of the beans they produc 1 purp 


ties are cultivated for ornamen 
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—7inn. ARABIAN COFFEE 

6 arabica Migo; C.P., 363; Ukers, Coffee, 271. 
P.a ° reen shrub or small tree attaining a 
P ft. Under cultural conditions in 
kept pruned down to a height of 4—5 
i has a main stem or trunk with lateral 
< which grow in pairs opposite to each 
pranche in whorls around the stem. The leaves 
iso opposite, thin, coriaceous and bright 
are als colour. The flowers are white, fragrant 
are borne in clusters in the axils of the 
an > The fruits are small, fleshy drupes, 
leave green when young, changing to yellow and 
a to scarlet red with ripening. The fleshy 
mucilaginous pulp of the drupe encloses two oval 
reenish grey seeds or beans, each covered by a 
an membrane, the silver skin, and both en- 
closed in a common husk-like membrane or 
parchment. The number of seeds is normally 
two but may sometimes be one or three. When 

only one develops, the seed is called peaberry. 


C. arabica is considered to be a native of 
Abyssinia and was introduced into India through 
Arabia. It is cultivated at present in south 
India, Java, West Indies, East Africa, Brazil and 
other South American States and accounts for 
nearly 90% of the world’s supply of coffee. It 
produces the finest quality of coffee, but is sus- 
ceptible to blight and other diseases. Attempts 
have been made to replace it by resistant species 
and hybrids. 

A large number of varieties of C. arabica, 
many of which have attained considerable im- 
ence in trade, are cultivated in India and 
“sewhere. The important Indian varieties are: 
its a Chicks, the earliest variety tried in India, 

me being derived from Chickamagalur in 
Gee It yields large round beans, reput- 
at heir liquoring quality and commanding a 
bil ium in foreign markets. Due to its suscepti- 
tty to borer attack t ri ivati 
as attack the area under its cultivation 
Sreatly diminished, 
to borer ree a selection from chicks, resistant 
coffee S and representing the greater part 
tions of ae ma in the early established planta- 
bluish in an India. The beans are greenish or 
Of chicks otour and longer and flatter than those 


eight 07 
india it 28 


(3 ; 
3 a the most popular type grown ‘at 
a ndia. It is reported to be a selection 
Mysore, Genes and is now grown all over 
à RNN, and Nilgiri hills. It is more resist- 
an light than the coorgs and produces 
eyish in older beans which are somewhat 
aves 00 Colour. It is a vigorous grower and 
Yield of seeds (4—6 cwt. per acre). 


COFFEA 


Fig. 103.—Coffea arabica—Fruiting branch 


Maragogipe, Bourbon, Amarillo (golden drop), 
Blue Mountain, etc. are other types grown on a 
small scale here and there. Maragogipe and 
amarillo are coffees of Brazil, the former noted 
for its robust habit and larger beans, and the 
latter for its large, orange red berries. Marago- 
gipe is an uncertain bearer and gives small yields. 
Blue Mountain is an introduction from Jamaica, 
and its bluish, heavy beans, excelling others in 
quality, are highly prized (Agric. Marketing 
India, Rep. Marketing Coffee, Marketing Ser., 
No. 21, 1940, 28; Yegna Narayan Aiyer, 417). 

Besides these varieties, a large number of 
hybrids evolved by inter-specific and inter- 
varietal hybridisation, are being continuously 
tried and tested with a view to securing plants 
suited to local conditions (Coleman, Emp. J. exp. 
Agric., 1934, 2, 303; Narasimhaswamy, Monthly 
Bull. Indian Coffee Bd, 1949, 13, 5). 


C. liberica Bull ex Hiern LIBERIAN COFFEE 


8; Ukers, Coffee, 278. 
ec tree 40—50 ft. high, with fruits about 


in. diam. The plant thrives well in low alti- 
me ie climates and even on poor soils, It 
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ws vigorous! and yields a good crop. e 
s F not dos down from the trees after 
ripening as is the case in C. arabica. The beans 
have a strong flavour, and are considered to be 
inferior to those of C. arabica in quality. 
Marketable qualities are, however, obtained from 
trees grown at high altitudes. The yield varies 


from 6 to 8 cwt. per acre. ; 

C. liberica is a native of west tropical Africa 
and has been cultivated in the low-lying areas of 
Malaya and elsewhere. It has been tried in parts 
of Mysore and cen 
Marketing Coffee, 30). It has not been popular 
as it is susceptible to leaf disease, and the beans, 
which are large, have not found favour in the 
market. The caffeine content of the beans varies 
from 1-06 to 1-45%. This coffee is used mostly 
in blends. 

Abeokutae and Excelsa are two well known 
types of C. liberica, the former producing some- 
what smaller beans than the normal liberian 
coffee but with superior flavour and taste. Excelsa 
is considered to be disease-resistant. It yields a 
small-sized bean with pronounced aroma and 
high caffeine content. 

C. liberica has been widely used for hybridiza- 
tion purposes and as a root stock for grafting C. 
arabica. Some of the hybrids are vigorous and 
show a high degree of resistance to leaf disease. 
They are reported to yield heavy crops of good 
aa ee (Macmillan, 341). Like other 

ybrids, however, they show a hi 
sterility (Coleman, tee cit.). ae 


C. robusta Linden (C. 
Conco COFFEE 
nee 370; Ukers, Coffee, 281. 
plant much larger and more vi 
C. arabica and C. liberica, which Cae 
popular particularly in the lower elevation dis 
tricts of south India where C. arabica does not 
thrive well. It is more hardy, more resistant to 
leaf disease and stem borer, and better adapted 
eee climates and soils. It is a prolific 
er and produces a large number of light red 
‘with beans somewhat smaller and 


laurentii De Wild.) 


rounder than those of C. arabica; there are also 


s which yield beans of a i 
pproximatel: 
ae shape. The plant begins nee 
than C. arabica and the average yield is 
3 e while that of C. arabica is 
oa feine content of the beans is 
a native of Belgian Con 
a, oe i o 
to India from Java, p : 
ly 85% of the crop (Hill, 499) 
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Fig. 104.—Coffea robusta—Fruiting branch 
Among the 5 or 6 known types under cultivation, 
the one introduced from Ceylon ranks pest. The 
crop has not, nowever, received the attention and 
d consequently 
the quality of the produce is somewhat indiffer- 
ent (Leafl, Indian Coffee Bd, No. 2, 1945). 

The area and production under species 
have been gradually increasing in India A larg? 
part of the acreage in Travancore, 
Coorg are diverted to this species, pat sea 
elevations ranging from 1,000 to 2,000 ft. abog are 
level. Many abandoned arabica P ion ott 
also being replanted with this species: “Po in 
core it forms a major crop ara < y 
gardens as an inter-crop along Wit ted 
bana it is oer 

nana and mango. In Coorg it 18 30 
with oranges (Rep. Marketing Coffee 


EE 

C. stenophylla G. Don SERRA LEONE ee 

C.P., 369; Ukers, Coffee, 278. grow! 

A slender-stemmed, small-leaved ee ier 
to a height of 25—30 ft. It is a native ment) 
Leone (West Africa) and was one well 2 
tried in India and elsewhere. 1 or er time 
yields abundantly, but takes @ 9 


\ 
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__ Fig. 105.—Coffea robusta in blossom 
come into bearing. Once it comes into bearing, 
it yields as large or even larger crops than C. 
ee The berries are small and ovoid, 
ere ae ripe. The beans contain 1-52—1-707% 
‘hone pend are considered to be superior in 
ae C. arabica. This species has not so 
Proved commercially important in India. 
CULTIVATION 
coffees of the world are grown 
and sub-tropical countries, the 
between 25°N. and 25°S. A 
“mes from ae two thirds of the world’s supply 
abia, Co] razil, and the rest from Abyssinia, 
Hawai c-OMbia, Costa Rica, Guatemala, Haiti, 
‘nya, Jamaica, Java, Madagascar, 
Says a agua, Philippine Islands, Puerto 
ador, San Domingo, south India, 
on Venezuela. 
foot-hitis we is grown mostly in the south on 
» from Kat the western ghats and its out- 
OTra ur district in Mysore State in the 
Vancore in the south, It is cultivated 


The commercj 
Rec cial 
P S in tropical 
; area i 
lifle more ten 
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a a pee) atl extent in parts of Bihar, Bengal 
howe eons best in a temperate climate in 
li pic: region. It requires a hot, humid 
climate with a fair interval of dry weather for 
the ripening of the fruits. It cannot withstand 
frost, and is therefore restricted to regions where 
the mean annual temperature is about 70°F. with 
an average minimum of 55°F. and an average 
maximum of 80°F. (Ukers, Coffee, 134). An 
essential requirement for a successful crop of 
coffee in south India is that the bush should 
winter during the dry months of January, Feb- 
Tuary and March. It needs at least 30—50 in. of 
rain, but can flourish in areas of high rainfall, 

75—180 in., provided the rain is well distributed 

throughout the year. Prolonged drought is detri- 

mental. Rainfall during August—September and 

a good shower at the end of March or first week 

of April before blooming, are necessary for a 

successful crop. 

Coffee can be grown at all altitudes up to 6,000 
ft. While C. robusta and C. liberica thrive well 
in regions of low altitudes, C. arabica gives the 
best results at high elevations, from 2,500 to 5,000 
ft. At higher altitudes the crop tends to be late 
and is susceptible to frost. 

Soil—Coffee thrives best in a rich, well 
drained, friable, loamy soil containing abundant 
vegetable mould. The optimum pH. value for 
coffee soils ranges from 6-0 to 6:5. The soils of the 
ghat regions contain a fairly high percentage of 
iron, aluminium oxide and nitrogen, and are 
poor in lime, phosphoric acid and potash. me 
soils are invariably acid with a pH. of ne 
(Iyengar, Monthly Bull. Indian Coffee Bd, 1947, 
11 (8), 2). 


For the successful cultivation of coffee the 


i i d aspect of the plantation are import- 
sae Sue Tadia, plantations are Renna 
established on the sides of steep valleys, fo a 
gorges of the spurs and offshoots of the wa ern 

hats. Open hill tops and wind-swept val a are 
: ided The estate should, as far as possib. e, be 
at ted from high monsoon winds and rains as 
ine T nd to lcosen and uproot the plants and 
T y the fine top soil from new clearings. 
wa en aspect is preferred as the hot Sa be 
a eae declination during the dry and ise - 
ee ths of the year and a more uniform 
lees aan ails in the northern aspects. An 


temperature Prev t best. Southern and 
is the nex 

oe pee: are not suitable as they are expos- 

wes 


i d the 
uth west monsoon rains an 
oe De cs (Yegna Narayan Aiyer, 400). 

o 
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Coffee is grown mostly in plantations laid out 
in jungles after completely or partially clearing 
them. Partial clearance is preferred and a num- 
ber of well-developed trees are left standing to 
provide shade. The clearing is usually carried 
out in the dry weather—December to January— 
so that by March or April the felled trees and 
shrubs are dry. Burning of the dried material on 
the land will benefit a clayey and retentive soil, 
but adversely affects a light soil rich in vegetable 
mould. It is better in such cases to remove the 
clearings from the area and burn them separately. 

Coffee is generally propagated from seeds, 
though propagation by cuttings and graftings is 
also possible. The seeds for sowing are gathered 
from selected bushes of assured productivity and 
longevity. The best fruits are picked when fully 
ripe on the branches. The pulp is removed by 
hand without injuring the parchment and the 
beans dried in shade. Sound beans, uniform in 
size are selected for sowing. Peaberry seeds can 
also be used to give normal crops with a high 
foe of peaberries (Yegna Narayan Aiyer, 

Vegetative propagation is adopted in Indonesia, 
especially for the improvement of seedling plan- 


tations. Cleft graftin 

best and scions meee es Proved {> 
shoots originating on thee orthotron, be the 
grafts that developed into an stem n 
branch grafts have not mel 
bushes, but scions taken from faa 
angle of about 45° with the m E 
claimed to produce excellent 
Econ. Bot., 1948, 2, 258). 

In India grafting is becomi 
and is adopted particularly fore Seneral practi 
of different selections and for im Orking a 
of existing plantations by top grafti : vil 
from high-yielding trees. The pee With grafts 
ing in south India is March-July wh ATO tiop graft. 
of the grafts are successful (Gillett F nearly 909, 
J., 1936, 2, 60). r E. Afr. agrio, 
Nursery—Seedlings are rai i s 

pared seed beds transpa ino ue 
before planting in the field. The seat eo 
established in the best portion of the ian 
preferably on a slight slope near a wae a 
Seeds are sown thinly in prepared beds Boa 
apart and i—4 in. below the soil, and pe 
lightly with earth. They are then covered with 
moss or grass and watered daily. Germination 


Provin the 


Vig. 106—Coffex robusta & coffea arabica 
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> course, 


Out 3 in, j 


covered 
ed with 
nination 


eds have germinated the moss 
removed and substituted by a 

grass rhead shade). 
ty pa a when about 3 in. high are trans- 
e sect d nursery beds, raised 4—8 in. 


The 5E re 

planted in ed level and laid out across the 

above E long strips 2—4 ft. wide. The soil is 
i 


slopes lied with a liberal quantity of 
well dug m Pe iure, The beds are protected 
The seedlings are transplant- 

0Y nall ridges 6 in. apart and the nursery is 
ed in aa weeded and watered. 
cer e the seedlings are raised in special 
sae of split bamboo, 9 in. deep and 3—4 in. 
bas The baskets are filled with prepared soil 
TA the nursery, and seedlings from seed beds 
A transplanted one in each basket, which are 
then placed closely in rows underneath an over- 
head shade and watered lightly. The advantage 
in using baskets is that the seedlings can be taken 
over long distances for planting in the field with- 
out disturbing the soil (Yegna Narayan Aiyer, 
404), 

is seeds are sown usually from January to 
March, transplanted in nurseries in about 8—12 
weeks, and finally planted when about 18 months 
old, ie., in July-September of the following year. 

Transplanting—Coffee is planted in pits 14— 
2 ft. deep and 1—14 ft. diam. dug in rows, 5 ft. 
apart in poor soil, 6 ft. apart in medium soil and 
1-10 ft. apart in fertile soil. Such wide plant- 
Ing, however, is not common. 


Pants grown in nursery beds are usually trans- 
ite earlier than those grown in baskets, a 
mere the heavy rains start in July. They 
the Het with the soil mass and placed inside 
ae S. The soil is well firmed in, stakes 
are welll ae and seedlings tied to them till they 
planted established. Basket-grown seedlings are 
hedge or without the baskets. 

South Indi pacers grown mostly under shade in 
tot common though in other countries shading is 
Coffee was o In the early years of the industry, 
high, She &rown in the open, and yields were 
having ading came into vogue later, experience 
lower Proved that although yields per acre were 
Extremes Shading protected the plants against 
SA check €mperature and rainfall and served 
Further a to leaf disease and stem-borer attack. 
Thereby’ a uitable shade provides valuable mulch 
Protects ae ing moisture conservation. It also 
Checky Te piants against hailstone damage, 
‘ly diffused ni, Wth and soil erosion, and permits 

light to fall on the bushes. Legu- 
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COFFEA 
referred since they help to add 


minous trees are p 
nitrogen to the soil 


T 
Pe: shade should be eyen over the whole estate 
should not be d 

Ron. f ; ense. Small-leaved, ever- 
c R eguminous, deep-rooted trees, with tough 
These nA to strong winds are selected. 
oak); (2) Ertl nea Bl a res 

J a Blume e iq. 
(Dadap); (3) Artocarpus integra Memili S 
Te Spp.; (5) Terminalia belerica Roxb.; (6) 
oe uae eee Derim and (7) Albizzia stipulata 
growth and ane particulss eee ie ae uu 
: ul in new clear- 
Ings. Artocarpus, Ficus and Terminalia give good 
shade and at proper height. The Albizzias grow 
well, but shed their leaves during hot weather. 

The shade trees are planted either before or 
along with coffee seedlings. In open clearings, 
quick growing trees, like Erythrina and Grevillea 
spp. are planted, about a year before planting the 
seedlings, in rows about 12 ft. x 12 ft., but later 
thinned down to 36 ft. x 36 ft. or 40 ft. x 40 ft., 
as the coffee seedlings develop. In semi-cleared 
forests, the trees left standing are supplemented 
with suitable shade trees planted at the same 
time as coffee seedlings. 

Cover-crops.—Besides the shade plants, tempo- 
rary cover-crops like Crotalaria spp. Tephrosia 
candida DC. and Indigofera spp. are grown in 
young plantations to cover the ground between 
rows and keep down weed growth. They also 
serve as temporary shade till Erythrina or Gre- 
villea spp. come up. Even where sufficient shade 
is already available, these leguminous plants serve 
to provide green manure. The plants are cut and 
incorporated in the soil. S 

Cultural operations.—Post-planting cultural 
operations consist mainly of manuring, topping 
and pruning and sometimes of weeding, hoeing 
or digging, and planting substitutes wee 
original seedlings have died out as a result i 
disease or pest, or have become URES ae ` 
Weeding is particularly necessary in young ¢ ear: 

eeding lose up and check weed 
ings till the bushes grow, © ose up a Poe 

th by their own shade. Hand weeding 
a be the best. A light digging, or 
considered 1 is practised in certain estates. 
forking or hoeing I I usefulness of these prac- 
inions differ as to the use i and 
Opinio ‘oging serves to aerate the soil an 
tices Bit as digging root system, the soil is 

romote a 

lightly dug at 


i 409). : 
Narea a ee important requirement in coffee 


is grown on 
i d wherever coffee is 8 
plana ound is terraced and drains provided 
Tona E water. In many estates trenc. 
to remove ps 
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1—14 ft. deep and 12 ft. 
alternate rows of coffee. T. 
ed to get gradually filled up by $ 
etc. and at intervals of 4 or 5 years, new trenches 
are dug between the remaining rows to replace 
those already filled up. The trenches check soil 
erosion and keep the soil well aerated, particular- 
Jy in high rainfall areas (Gillett, loc. cit.). 
Manuring.—On virgin soils, coffee yields fairly 
well without manuring. As the bushes grow it 
becomes necessary to replenish the soil through 
manuring from time to time. In the early years 
of planting, cattle manure, oil cakes and bone 
meal were in general use. These have now 
been replaced by artificial fertilizers in the form 
of standard mixtures. Investigations carried out 
in Mysore have shown that coffee beans contain 
23% nitrogen, 0:4% P,O,and 2:0% K,O, and to 
recompense a coffee estate giving an aver- 
age yield of 5 cwt. of coffee per acre, 
at least 20 lb. of nitrogen, 30 Ib. of phos- 
phoric acid and 40—60 lb. potash are necessary in 
addition to the leaf mould normally available in 
a well managed estate. To allow a small excess 
over the demand, the normal practice is to apply 
annually 20—40 lb. of nitrogen, 45—64 lb. phos- 
phoric acid and 60—80 lb. potash per acre. The 
Department of Agriculture, Mysore, recommends 
for heavy bearing areas, a mixture composed of 
150 lb. of groundnut cake, 40 lb. of ammonium 
sulphate, 76 lb. of superphosphate and 120 lb. of 
a mixture of equal quantities of sulphate and 
chloride of potash. For average areas, lower con- 
centrations are advised. If the soil is acidic, the 
application of lime at the rate of one ton of i 
slaked lime per acre once in 5 years is r air- 
oo ee Narayan Aiyer, 407). Sag 
is considered better to br A 
evenly over the whole ake oe a qa 
the bases of the bushes. Maare a yale 
applied in two doses, one before frets a 
rains in March or so, and the other aoon 
heavy rains in September. Artificial eee 
best applied at the end of the rai SS Ee 
that they may not be leached Meee 50 
: c out. Nitrogen i 
required at a steady intake level th PE 
period of development of the bush roughout the 
phoric acid is drawn in heavily duri Map os 
blossom formation, and AN uring spike and 
immediately preceding the A uung the period 
The application of E n, of fruits: 
tember helps the building up of pee SED 
the application in March is ae dcr geod while 
tion of fruits. Heavy peplicsiion E aoma 
poes in late April is likely alae 
= fow ; res 
dower bud formation and advantage can a ae 


wide are dug between 
he trenches are allow- 
oil, leaf mould, 
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of this for reducing excessive flows 
ering i 


nial bearing plants. Th 

pete blossoming when a smelt ame 

and during the break i Op i ted 
g the break in the monsoon a Pecteg 


the end of it, if a bumper crop ; 

Topping and Peng ae Js anticipateg S 
nipping off the top most shoot Be Consists ; 
ward growth of the plant and t Check the 
development of secondary be 7 courage th 
induces, at the same time eS: Topping 
suckers which begin to grow y aormation : 
these have to be systematically ely, and 
that the branches may grow both PREC of s 
girth. The flowers and fruits are T length and 
on branches of the previous year’s S maly 
every operation which helps the growth, and 
such branches with as large a number pe X 
possible increases the yield of crop (May andes as 
J. Hort., 1943, 1, 98). poui 

Topping is carried out either i 
the tree reaches a height of aboutit AN 
stages, once when the plant is 2 or 3 ft high m 
again when it has attained a height of 44-5 ft 
A good time for encouraging the second tier to 
develop is when the plants have closed in and the 
branches of the first tier have become poor 
bearers. A third tier may also be developed if 
necessary. 


Pruning consists mostly in removing all the 
shoots which have borne fruit, dead and diseased 
branches and also the branches growing across 
each other and making the tree a tangled mass. 
In the first pruning, the secondary branches 
which arise within about 1 ft. of the main stem 
are cut away so that the central portion remains 
fairly open. Also one secondary at every no% 
above is removed so that they are 
alternately on the primary and no 
they will naturally do. The same 
observed with tertiaries. In some cases 
tiaries are removed as they come out, and 0 
the secondaries preserved for crop pearing: on 
iie case when the secondaries have Doe by 
or two crops they are cut away and rep Ieee! 
a new set of secondaries (Yegna Narayan 
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over for the main stem and minimises 
ec 


dens damage- ; 
pore! a pruning is required only when the 
Regula g—10 years old. Three degrees of 


jants Te in vogue. One is light pruning with 


pruning ` handling with or without knife. The 
knife, ene drastic involving the cutting off 

i] useless OF superfluous non-bearing vege- 
of a pranches leaving only a selection of new 
tative ring branches. The third is intermediate 
and Za the two. Crop bearing in south India 
aera be biennial,—a heavy crop alternating 
re light crop. Regular drastic pruning every 
p acts as a check on the biennial habit, and 
ie crops tend to be even, though moderate in 

a best time for pruning is immediately after 
harvesting, but in heavy bearing fields where 
bushes appear poor after harvesting, only the 
dead twigs and branches are broken off, and the 
bushes allowed to pick up before subjecting them 
to pruning. 

The removal of unnecessary suckers and 
gormandizers (vigorous erect shoots rising from 
the main stem or branches), or handling, in March 
when the crop is on, enables the bush to make 
the fullest use of the plant food to develop and 
tipen its crop. Handling in September to Octo- 
ber tends to produce more uniform flowering and 
hastens the maturing of the bearing wood. 

These practices apply particularly to C. arabica. 
In south India, the tendency is to manage C. 
busta plantations on the same lines as C. 
ae Plantations, but all available evidence 
; pes that C. robusta needs distinctive methods 

ultural management (Mayne, 28). 

ae & Pests.—The most serious disease 
k TS o - arabica is the leaf disease (leaf blight 

nie aused by Hemileia vastatria Berk. & Br. 
on the ee causes numerous yellow-orange spots 

ae A and the affected leaves drop off. 
ts arrested ecome weak and their development 
isease ne he incidence and severity of the 


Bordeaux meen checked by spraying with 


Tegular} 5 
monsoop. Te a year, once in April before the 


ains. Pour — 2nd again in September after the 
feg, and r Taces of the fungus have been identi- 
Straing of attempts have been made to evolve 
Strain S arabica resistant to their attack. 
pamon o Is reported to be resistant to the 
we Sta ces Of the fungus (Mayne, Bull. Coffee 
Nthly p p sore, No. 19, 1938, 2; Thomas, 


teen ull. Indian Coffee Bd, 1948, 12 (6), 5; 
er 


» ibid., 1949 
disease. » 13 (11), 157). 7 
eases are black rot caused by Corti- 
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ct 
to Colletotrichum 


Controlled by sprayi i < mix 
(Thomas, loc, cit.). 


Coach duinear Co) whi em ete 
buhne a : ae 1.) which damages the 
ifn § Into the main stem and eventually 

g the bush. The borer attacks bushes of all 
ages, and the only remedy is to pull out and burn 
the affected bushes or parts. A dense shade keeps 
down the pest. Applications of ovicides and 
larvicides and scrubbing of stems in October to 
destroy eggs are other suggested control 
measures. [Thomas, loc. cit.; Pattabhiraman, 
Monthly Bull. Indian Coffee Bd, 1948, 12 (8), 5]. 

Other pests of coffee include the green bug 
(Coccus viridis Green) and the brown bug (C. 
hemisphaericum Targ.), both of which infest the 
leaves and impede the growth of bushes. Spray- 
ing with a solution of honge (Pongamia glabra) 
oil soap (1 lb. in 5 gal. of water) provides an 
effective remedy (Yegna Narayan Aiyer, 420). 

Nematode or eel worm infestation is common in 
certain areas where C. arabica is cultivated. In 
such cases C. arabica must be replaced by C. 
robusta. 

A major pest of C. robusta is the shot hole 
borer (Xyleborus morstatti E.), which tunnels 
into the tender twigs and causes their drying up. 
Pruning and burning the pruned twigs checks 
further spread of the disease (Thomas, loc. cit.). 


Besides these pests and diseases, the roots of 
coffee trees are parasitized by an angiospermous 
plant, Balanophora indica Wall. This impairs the 
vitality of the bush and reduces its yield. The 
tubers of the plant should be dug out before the 
plant flowers, and destroyed (Yegna Narayan 

iyer, 422). : 

SNe en e come into bearing whe 3 
years old and continue to yield for 30—50 years or 
more. In south India plants flower after the a 
heavy rains, usually about the end of oe a E 
April. The time, duration and quantity o Ei 
blossom rains influence the yield in a sae 
able manner. If the rain is light many o A e 
buds fail to open; if it is prolonged, seed set ing 
is affected. For a successful bionn rain- 
fall of about 50 cents is considered essential. a 

In south India, biennial bearing is 4 coming 
feature, a good yield alternating with a a Me x : 
This fluctuation in yield is determined bo y 
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mount of beari 
Sia season and the number of flower buds 


4 : ; ial mitigation of this ten- 
aiet aby adequate manuring and 
judicious pruning (Mayne, Indian J. Hort., 1943, 
b Ae berries develop and ripen 1m about tae 
months after flowering and are mead yar OhiPiC ene 
by October-November. The number of pickings 
and the picking season vary in different ae 
according to altitude and climate. In Mysore an 
oorg where the crop 

eae blossoms, picking is completed in three or 

-four rounds by February. In the higher eleva- 

tions of Nilgiris and Shevroys, where the crep is 

from several blossoms, picking has to be carried 

out in several rounds lasting till about May or 

June (Rep. Marketing Coffee, 143). E 

Picking is a selective operation and is confined 

to ripe berries. Unripe berries give a high per- 

centage of defective beans (Triage), and over-ripe 

ones are difficult to pulp. In the first round of 

picking, each bush has to be carefully examined 

for collecting the ripe berries. This is known as 

fly picking. Later on, when the majority of 

fruits ripen, they are systematically picked, the 

whole estate being covered row after row, and 

the picking completed in 3 rounds. All the berries 

left on the bushes, ripe or unripe, i.e., strippings, 
are collected in the final round. The fruits that 

have dropped down on the ground are gathered as 

4 gleanings. 

Yield.—The yield varies considerably according 
i to the variety of coffee cultivated, weather, soil, 
i e ai other factors, and ranges from } lb. to 

. of cured coffee per bush and from 100— 

1,200 1b. per acre. In C. arabica plantations, the 
average yield is about 200—300 lb. In exception- 
ally good patches, the yield may be as high as 
2,000 Ib. per acre. The average yield in C. robusta 
Bearieions is 400—500 Ib: per acre. : 

e outturn is ofte i 

bu per tn ot cued cee ate 

ushels per ton in hi ; : 

Which are sald to Yield exeslonaly heavy hess 

= Ae A bushels per ton in poor soils. An 

0 out 82 bushels is considered good 


and 85 bushels i 
hives 4115, els is the average (Yegna Narayan 
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oe ee bean of commerce is aa by re- 
poat a orent coverings—silver skin 
a T ay s y pulp and outer skin—which 
ae an ae quality of the final pro- 
Sa oe a large extent on the mannet of 
cessing, © methods are in vogue, viz., the 
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ng wood produced in the pre- „e. 


is derived from one i 


ed to dry in the open sun for 
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Fig. 107.—Picking coffee 


dry, and the wash or the wet. In the former 
the berries are sun dried and the coverings re- 
moved by hulling. The beans are later cured in 
curing sheds. The product obtained is known in 
trade as Cherry or Native coffee. In the second 
method, the coverings are removed while the 
berries are still wet in a series of steps consisting 
of pulping, fermenting, washing and drying. The 
product obtained is the Plantation or Parchment 
coffee. The strippings and gleanings are mostly 
made into cherry coffee and the main pickings 
consisting of uniformly ripe fruits are used for 
parchment coffee. 

The Dry Method.—The dry metho 
mostly to small holdings which cannot «” 
equipment and facilities necessary fot PEE yl 
washed coffee. The method, however, zuela 
largely employed in Brazil, Salvador, ae r 
and Colombia, where owing to the scare wi 
water during the harvesting BES ved fruits 
method cannot be employed. The pie parbe 
are spread out on drying floors OI 


cues constructed with brick or cemen” | 
9—3 weeks: 


. j j ; A 
the fruits are dry (the beans inside n i w 


when shaken) they are either pound winno 
in wooden or stone mortars, the aS sen 
and the beans in parchment bagged 3 
curing. 

„The Wet Method—The picked, green 
prought to the pulper house where 
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Fig. 108.—Ripe fruits & washed parchment of C. arabica 


ripe fruits are sorted out. A coffee fruit is ripe, 
if on squeezing gently between the first finger 
and thumb the bean inside escapes leaving the 
pulp in the hand. 

The ripe fruits thus sorted are meisured in 
standard boxes on the floor of the measuring room, 
called the cherry loft, a covered room or a 
walled-in enclosure with a floor sloping to- 
wards a hole. A channel of flowing water 
under the floor carries away cherries fed to it 
through the hole. At its extremity this channel 
has a pit with two holes in its side, one at the top 
and the other at the bottom. The heavier cherries 
pass through the bottom hole into another channel 
a are carried to the pulper while the floaters 
hole oma oaters. pass through the upper 
dat mace into another pit with perforated 
ater ane ich the cherries are retained and the 
are then ace an The floaters and semi-floaters 

ative ca along with green cherries to give 


h : : 
€ heavier fruits pass on to a receptacle placed 


on th 
the cae page pulper. The fruits pass between 
the st and the breast of the pulper and 


lattey aS are separated from the pulp. The 
i paves through an opening in the rear and 
away by the flowing water to a pit. 
lor use o >, PE Pulp is converted into compost 
n Seve, fro state.) The beans are received on 
floor ofa an Which they are dropped on the 
pain teens vat. The whcle fruits which 
i Pulber pushed on the sieve are sent back to 
i Th D retreatment. 

aon Vats aie Coffee is heaped in fermenta- 
O a > alll the extra water is duained 
th gunnies and allowed to 
hours at a temperature of 


ftement for oes wi 


— 
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R 
10—80°F. F 
sufficient when the w 


regulated properly an 
is Foxy Coffee characterised by bad odour 
ained. Foxy coffee js also produced if the 


ulp i 
aN P is not completely removed, or if over-ripe 
cherries are processed. 


; In areas situated 
tion does not proce 
hasten it several 


inferior product 


at high elevations, fermenta- 
ea ay enough, and to 
methods hav en devi 
Thus, hot water is thrown Baa eee 
the heaps and the heaps turned, or hot water 
pipes are laid at the bottom of the vats. or the 
heaps are covered with paddy straw or mulched 
with ash or fresh yeast or mucilage from a pre- 
vious fermentation is added to the fermenting 
heap. After the coffee has sufficiently fermented. 
it is flooded with water and washed completely 
free of mucilaginous and sticky matter, and clean- 
ed of light beans which float on the surface. 

A recent improvement in washing is the Swirl 
Box and the Channel. Here the pulped coffee is 
allowed to flow down a channel into a contraption 
known as the swirl box where water enters at a 
tangent and goes out at a parallel tangent. The 
whole and heavy beans are drawn down to the 
bottom, and the floaters and semi-floaters pass out 
at the top. The washing of coffee is effected in a 
lower channel 300 ft. long, 14 ft.—2 ft. wide and 
about 14 ft. deep, with a drop of 14 ft. between the 
two ends, and provided with six bends. It is 
built of brick and mortar and is either U or 
shaped in cross section. The level in the channel 
can be raised or lowered by working a number of 
gates provided at suitable positions along the 
length of the channel. At the beginning of the 
top bend of the channel, a 13 inch pipe discharges 
water, the usual head being about 60 ft. The 
coffee is now thoroughly raked in the channel by 
drawing it against the current of water and passed 
from gate to gate by lowering them in turn, some 
coffee being collected at each gate, grading taking 
place simultaneously. The floaters and semi- 
floaters are allowed to float away. collected sepa- 
rately and sold along with triage. The colgee aa 
are classed into 3 grades, from 1 and 2, 3 and 4, 
and 5 and 6 gates respectively. They are dried and 
marketed separately. Experiments conducted at 
the Government Coffee Experimental Span 
Balehonnur., indicate that coffee prepared w a ne 
least possible duration of fermanta LAN Ro 
ed scrupulously clean is always priced high by the 
cup-taster. 


After washi 
coir mats Or barbecues. 


ng, the beans are dried either on 
x In quite a number of 
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Fig. 109.—Drying coffee 


estates drying is effected on bamboo tables 
covered by coir matting. The whole mass 
is raked frequently during drying. Artificial 
‘driers are now increasingly employed for the 


to 36 Ib. a bushel, is put into big drums of per 

forated metal and slowly rotated while hot air 

= is blown through. The coffee is quickly dried 
oF _ by this method to 32 lb. a bushel. 

eee The parchment is peeled, sized, garbled and 

= bagged in the curing establishment. It is first 


} 
l 


M 
t 
rs 


the mouth breaks to pieces. When all the 
_ coffee is dried to uniform weight, it is heaped in 


a peeler, usually a heavy wheel with a broad rim 
shod with corrugated metal, working in a trough. 
This strips off both parchment and silver skin 


= and garbling. Sizing is carried out b j 
<a it y machines, 


_ §1zes. 


Garbling is always a matter of hand labour 
usually carried out by women. The sieves 


ily , attempts 
Peay: made to standardise them, Dunne 


| y pick out 
s, defectives and damaged beans (and A 


e classified as 


final drying. The coffee, after it has dried down | 


dried until quite hard, i.e., until a bean bitten in 


from the beans which are then ready for sizing | 


beans being passed through sieves of different | 


triage. The graded material is þ 
ready for the market. 


*88ed ang | 
N 


Monsooning of Coffee.—Coffee Subjecteg 
special treatment in a damp atmosphere i 
times preferred in some European d 
e.g, France, Norway and Switzerlang. a 


coffee so treated acquires a white 
and a peculiar flavour. In earlier years 
transported in damp holds of ships acquir 
characters by the time it reached Europe 
With improvements in storage and quicker fae 
port, it has become necessary to specially trea 
the beans and impart characteristics which coffe 
used to acquire under faulty transport conditions 
The process of monsooning, as it is called, has 
been developed in Mangalore. With the break of 
the south-west monsoon (late in May or early 
June), cherry coffee is spread out evenly toa 
thickness of 4—6 in. on cement or brick floors in 
well ventilated godowns and raked from time 
to time for 4—5 days. It is then packed loose in 
gunny bags and stacked in piles of 4 or 6 with 
sufficient space between each row to allow free 
circulation of moist monsoon air to each bag. At 
intervals of a week, the beans are changed from 
one bag to another so that they may be evenly 
monsooned. The process is completed in about 


» COff 
ed these 
an ports 


aroom and allowed to cool. Itis then put through Sa 


Fig. 110.—Coffee garbi 
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the product is ready for export 


5 weeks a ng Coffee, 151). 
Rep: Ma RACTERISTICS & CHEMICAL 
prysicaL EO aes 
i are oval in shape, about 4—1 

The o convex on one side and flat on the 
m. in ene perries are rounded and ovate. The 
othe" ae from dark blue to yellow depending 
colour vat? riety, soil, climate and other regional 
ypon the va af "the preparatory process. The 
factors z coffee varies from 1:0 to 1-3, the aver- 
density © Sth Indian coffee being 1-25. Beans 
age for Eeh specific gravity are considered 
o lighter = j i 5 F 

5 a faint, peculiar odour and a 
paw a n somewhat harsh taste. For use 
sightly re it is roasted, powdered and brewed, 
Bae aaucous extract taken with or without 
mend sugar. During the roasting, several 
iges take place. The beans swell in size, 
i to double their original volume, and deve- 
lop a bitter taste. Caramelization of a large part 
of the sugar takes place, caffetannic acid 
content is reduced by about half, and the charac- 
teristic coffee aroma develops. Small quantities 
of furfuraldehyde, etc., are formed. Chlorogenic 
acid splits up to caffeic and quinic acids and a 
slight loss of caffeine takes place (Winton & 
Winton, IV, 147). Among the fatty constituents, 
only the wax present in the outer part undergoes 
change and true coffee fat is set free by roasting 
(Chem. Abstr., 1937, 31, 6755). 

The flavour of roasted coffee depends to a large 
extent on the manner and extent of roasting. 
Tolonged roasting renders coffee bitter and acrid, 
While under-roasting affects the extraction of 
Serine in the liquor. The caffeine content does 
meter appreciably if the beans are not over- 

ed and charred. 

an eect value of coffee depends mainly 
physical he called cup quality and on such 
S Size Characteristics of raw and roasted beans 
num me anes, colour, brightness and the 
the same Pabs (i.e, beans which do not roast to 
the Toast colour as the standard) occurring in 
mined mai i India, the market value is deter- 
Ravity of ae by the size, colour and specific 
Which the ons bean and sometimes the locality in 
Of coffer. ottee is Produced. The better qualities 
Per ton are recognised by the number of bushels 
very po PY the weight of one bushel. Beans 


| ality Fay d quality weigh 61 Ib. per bushel, good 
Pet A Ib, medium, 59 lb. and poor quality, 
H Subtle Per bu : 


shel (Rep. Marketing Coffee, 180). 
Stent tye nces exist between extracts from 
Ypes of coffee, when examined under 
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powdering and 
his examination 


controlled c 
brewing. T 
are the asse 
body and aroma of the li 


2 nitrogen, 1-6—2.-3; 
crude protein, 10—14; fat, 10—14; and ash, 3-0— 


4:8% (Coffee Quality Investi ation, Dep. Agri 
Mysore, 1947). aati ate E 

The average composition of C. arabica (Mocha) 
beans is as follows: Raw beans—moisture, 8-98; 
protein, 9-87; caffeine, 1-08; fat, 12-60; sugar, 9-55; 
dextrins, 0-87; caffetannic acid, 8-46; and ash, 
3-74%; Roasted coffee—moisture, 0-63; protein, 
11-23; caffeine, 0-82; fat, 13-59; sugar, 0-43; 
dextrins, 1-24; caffetannic acid, 4-74; and ash, 
4-56% (Winton & Winton, IV, 149). 

The caffeine content of the beans vary in 
different species: C. arabica contains 1-:0—1-2%; 
C. liberica, 1-4—1-6%; C. robusta, 1:5—2-5%; and 
C. mauritania, 0-07%. Seeds of the same species 
from different countries show varying amounts of 
caffeine. The range of variation in the caffeine 
content of C. arabica beans is as follows: south 
India, 1-0—1-2; Mocha (Arabia), 0-6—0-9; Brazil, 
0-5—0-9; and Colombia, 0-8—3-0%. 

Caffeine is an important constituent of coffee 
and the one responsible for the stimulating effect 
of the coffee drink It is present in the bean 
chiefly as potassium caffeine chlorogenate. Other 
bases present in coffee are trigonelline and 
choline. i ’ 

Raw and roasted coffee contain caffetannic 
acid, which is now known to be a mixture of 
chlorogenic acid and coffalic acid. The former is 
a depside of caffeic acid (C,H.O, , 163°) N 

d quinic acid (C; H206, MP. : 
SOUSA it gives some of the reactions of tannic 

aR recipitate albumin, gelatin, or 

d, it does not precipit k 
anior and therefore cannnot be a 
a y = Ay 

3 ; i & Winton, IV, 159 iS 
Wee tangina oc beans mostly as glycosides. 
Sia dextrin, cellulose, pentosans: and hemi- 

resent. , 
celluloses are presen R offee contains 
oil and wax.—Raw cofiee 

Cole o and wax extractable with patson 
abou na he wax amounts to about 10% ot 
leum ether. ae characteristics of the bean oil 
the extract. a 0.9438—0-9453: n, 25, 1-4678— 
are: sp. gi 1. 160—180; iod. val, 79—98; 
La 5. 0-1: Pol. no, 0:2—0-3; unsapon. 
R.M. v 10%: sat. acids, 37—409; unsat. acids, 
matter, 4 299 


fiable matter 
Cae mee itosterol caffeol on 
ec a phytostero!, sl 2 1 t d (Chem. A Str., 
4 herol have been 1s0la e . 1944, 
i E 4609; 1939, 33, 768; 1983, 37, SO 
38, 1133), Tetracosolc aci 
coating of the pe i ae 
Volatile Oil— Amon ; : 
= oř the volatile oil present in eee arcs 
ne acetaldehyde, furan, furfuraldehyde, 7 Sal 
alcohol, pyridine, hydrogen sulphide, ee 
methyl mercaptan, fu sein mer ae Sasol 
sulphide, acetylpropionyl, acetic ei an anal 
vinyl guaiacol, pyrazine, n-methy Oe All 
methyl carbinol (Winton & Winton, ) d 
these substances do not preexist in the unroaste 
coffee beans; some are undoubtedly the products 
of the roasting process and others are produced by 
the decomposition of the more complex precur- 
sors. 

The substances to which coffee owes its aroma 
have not been fully identified. Although the 
aroma is partly due to some of the constituents of 
the volatile oil, it is probable that less volatile 
substances, for example, phenolic decomposition 
products of chlorogenic acid and the condensation 
products of phenols and aldehydes, are responsible 
partly or substantially for the aroma (Hughes, 
Chem. & Ind., 1948, 462). Recent investigations 
suggest that the aroma of coffee is partly attribut- 
able to mercaptans present in the roasted bean. 

_ This view receives support from the observation 
oa that synthetic furfury] mercaptan on dilution with 
= water or glycerol, gives a strong coffee aroma 

(Chem. Abstr., 1947, 41, 1349; 1948, 42, 228). 

The aroma of freshly roasted coffee is rich and 
full; that of l-month old samples, though still 
fragrant, is not full like that of freshly roasted 
coffee. 9-month old samples show distinct stale- 

hess, and 12-month old samples are musty, stale 
_ and flat. The staleness in roasted coffee is ttri 
buted to the instability of the mixed volatile con 

nts, The fact that furfuryl alcohol is "i 

) = a acid medium, suggests that this and 
other non-fatty constituents present in 
sponsible for staleness. Fur- 
4S present in fr 

in the infusions eee 


Poe, 


£ 


Ss 
$e 


7 of the oil, but is 

e oil, probably th 
f volatilization, al anu 
Oxi ae of the flavour consti- 


used mainly as a beverage in 
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effect upon the central nervo 
systems. Coffee is diuretic. 


us 
It is wae Vascu | 

icinal beverage t i ™Mnistereq 
a medicinal beverage to the sick anq con Ted ag N 


_The food value of coffee prepared as at 


without milk or sugar, is practically nil PVerage 3 
digestion by stimulating the flow of n t aids p 
juices and intestinal peristalsis (Uķ 1eStive 4 
Any disturbance of digestion followin ers, 306), 
use of coffee is said to be due to cates eiin p 
volatile toxic substance formed during th ee C 
ing and only partially volatilized (U.S.D Sia m 
The leaves of coffee are also used, men of , a 
beans, for preparing a beverage in certain a e 
of Malaya. They contain caffeine, tours l 
smaller concentration than the beans E de 
attempts have been made to exploit this courts pe 
for the commercial production of caffeine (Ukers di 
985). In Arabia, coffee shells are used fy | a 
preparing a drink, and in Europe, an extract m 
obtained from the shells is added to beans during ar 
roasting. co 
Adulterants and substitutes.—The chief additive ur 
to coffee is chicory root (Cichorium intybus Linn.) m 
and many coffee drinkers prefer coffee so mixed in 
to pure coffee. A product known as Malz Coffee ar 
is prepared by flavouring genuine coffee with Th 
malted barley and wheat. J. 
The common adulterants of coffee are seeds of r 
Cassia tora Linn., Tamarindus indica Linn., pes It 
beans and carame!. Coffee husk or shell is some i 
times mixed with the beans during roasting an i 
powdering. 4 Us 
The common substitutes of coffee are ea 
nous seeds, the chief among them bein ni i 
tora, C. accidentalis Linn., soya bean ‘jor of 
max Merr.) and sword bean (Canavalia enst la 
DC). ares ‘ 
Coffee pulp, a by-product in the manu “aluable ; 
parchment or plantation coffee, 15 E put once ha 
cattle feed. It is unpalatable at first, it well ni 
accustomed to the feed, cows tas? | compat: ap 
Chemical analysis shows the pulp oe r to it ed 
able to corn in total proteins and Sug Abstr in 
calcium and phosphorus contents ay ill at 
1947, 41, 3882). In India, although ©” cattle # Jo 
feeding trials have been carried “appa! tly in ` 
seen feeding on coffee pulp Wit puski rich a h 
adverse effects. The ash of cher ad mi i 
potash, and forms a valuable PO el t 


SiOL aS 
Table 1 gives the N, P and K Me othe! 
ash and compost made of hus 
materials. 
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TABLE 1 
Pulp Ash of the husk Compost 
(air dry (moisture froe (air dry 
basis) basis) basis) 
% % % 
1-34 = 0.91 
ee 11 2-44 
posphoric acid (P205) 0 arda 6°31 
ae 1:50 25°65 0:71 


potash (5:0) 


lte —Coffee beans have been used for the 

Gale n of a new type of plastic, called 
soe suitable for extrusion and pressure 
Coe Caffelite products are water-, solvent- 
OE ae d the material is highly 

d flame-resistant, an e material is nighly 
a atible with other moulding compositions 
‘Chem. Abstr, 1941, 35, 7057). The Council of 
entific and Industrial Research, Delhi, has 
developed a process for manufacturing moulding 
powders from defatted bean meal by pressure 
digestion with aniline or cresylic acid along with 
asmall quantity of sulphuric acid. The resulting 
mass, washed, dried and ground to a fine mesh 
and mixed with a suitable plasticizer, gives a 
composition which can be moulded at 150—160° 
under a pressure of 1—1-5 tons/sq. in. A slightly 
modified process is employed for obtaining mould- 
ing compositions from coffee husk. The moulded 
articles take a good finish, and are water-resistant. 
The dielectric constant of caffelite is 8-2 (Sikka, 
J. sci. industr. Res., 1945-46, 4, 731). 

The wood of the coffee tree is hard, and can be 
used as a substitute for boxwood (Burkill, I, 626). 
It is Moderately heavy (43 lb./c.ft.) and has a 
breaking strength of 10,900 1b. per sq. in. (Ukers, 
oc. cit.). The branches of the coffee plant are 
Used for walking sticks and hammer handles. 


Th PRODUCTION AND TRADE 
i F acreage under coffee in India is 1—1-5% 
largest el world acreage under coffee. The 
Colombia. ĉe area is in Brazil, followed by 
mala la, Dutch East Indies, Venezuela, Guate- 
» Salvador and Haiti 
have gore and production of coffee in India 
ning of ne marked fluctuations since the begin- 
Proxim 7 century. The area under coffee was 
ed to 1164 ely 304,000 acres in 1896, and it dwindl- 
onas cies in OE ne O E 
vr coffee leaf disease and stem borer 
te years following, the area under 
Sowin ‘creased, when it was realised that 
the busha Coffee under shade and by spraying 
Bing DSS re lar ; : 
dy miztų carly with Bordeaux and Bur- 
A SS, the leaf disease and borer attack 
Ate, peost Under check. The acreage under 
er, has not reached the figure of the 
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COFFEA 
, and it stands 
Tound about 200,000 A (Table 2). ee 

Nearly 50% of the total area under coffee lies in 
gone, se in Madras and 20% in Coorg. The 
(Table 3. e up by Travancore, Cochin and Orissa 

The production of coffee is in the hands of a 
large number of growers owning comparatively 

mall units. The units vary from one acre to 1,000 
acres; large plantations are very few. By the 
nature of cultivation and management in India, 
Arabica coffee does not permit concentration in a 
very large area and though efforts have been 
made in this direction from time to time, they 
have not been Successful for any considerable 
time (Indian Tr. Bull. 1947, 3, 22). The number 
of small holdings, particularly those under ten 
acres, is large, especially in Malabar, Nilgiris and 
Salem districts in Madras and Kottayam division 
in Travancore. In the years before 1931, returns 
relating to areas less than 10 acres were excluded 
from the scope of coffee statistics, with the result 
that figures reported for years previous to 1931- 
32 are not strictly comparable with those of later 
years. 

The bulk of the acreage and production in India 
is under C. arabica varieties. But in recent years, 
considerable expansion has taken place in the 
acreage and output of C. robusta (Table 4). In. 
1937-38 the area under C. robusta was estimated at 
20,000 acres or 10% of the total area under coffee; 
by 1947-48, the area had increased to 52,000 acres 
or 25% of the total acreage under coffee. During 
this period, the acreage under C. arabica varieties 
has shown only a slight increase amounting to 
3—4%. C. robusta is more hardy and disease 
resistant than C. arabica and thrives well in lower 
elevations where C. arabica does not thrive. 


TABLE 2.—ACREAGE AND PRODUCTION OF COFFEE* 


Area Production 
(acres) (ewt.) 

1919/20—1923/24 (av.) 126,802 194,413 
1924/25—1928/29 ,, 152,027 268,205 
1929/30—1933/34 , 171,301 310,087 
1934/35—1938/39 ,, 185,728 324,321 

7,475 2. 
1939/40—1943/44 ,, 187,475 319,324 
1944-45 196,859 362,563 
1945-46 201,063 421,388 
1946-47 202,300 344,865 
1947-48 197,826 302,917 


x Cofi S istics, 24th issu Ministry of Agricul- 
ian Cofiee tatisties, N 1SSU@, 1 
India; ; y ; A, 
ture, 1949. Figures relating to areas less than 10 acres 


are not included. 
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Fig. 111.—Coffee—Area & production 
“Further, it gives a definitely higher average yield 
than C. arabica (Table 4) and is more remunera- 
tive. It is, however, inferior in quality to C. 
arabica and special efforts are necessary to popu- 
tarise its use among coffee consumers. 
Trade.—Before World War II, the bulk of coffee 
; produced in India was exported, the amount re- 
, tained for internal consumption averaging to only 
] 20 or 30% of the total production. The most 
f. important markets for Indian coffee were France, 
| UK, Norway, and Belgium. The United King- 
dom imported mostly the top grades of planta- 
tion coffee; France and other continental 
countries took mostly cherry and monsooned 
coffee. Following the outbreak of World War II, 
there was a sharp decline in exports, from 168,002 
cwt. in 1939-40 to 52,324 cwt. in 1940-41. The 
: exports have remained low ever since. One 
noticeable feature during this period was the 
| increase in the offtake by Middle East countries 
. particularly Iraq and Arabia (Table 5). 
c ‘Ania does not import coffee from foreign 
was countries. Small quantities of roasted and ground 
seats coffee are, however, imported. The import of raw 
beans and coffee plants is prohibited except for 
experimental purposes, A customs duty of Re, 1 
r owt, is levied on all coffee produced in India 
e proceeds of which were being administered 
by the Indian Coffee Cess Committee constituted 
under the Indian Coffee Cess Act, 1935. Th 
functions of this Committee were taken over b 
i . anks to the intensi 
i anda by the Coffee Board, the AEE CN e 
_ been offset by increase in internal cons = 
‘and the crisis which threatened this Imaan 
= Plantation industry has been averted, pet 
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AVERAGE FOR 
1945-46 to 1947-48 i 
== 3,000 acans 
a 


COFFEE | 
AREA & PRODUCTION Š 


TABLE 3.—ACREAGE & PRODUCTIO 
(194'7-48).* N IN STATES, 


E 
Madras :— 
Nilgiris 17,795 17,624 
Malabar 16,467 18,366 
Madura 9,089 6,588 
Salem 8,904 7,353 
Ooimbatore 8,064 8,255 
Other districts 544 147 
Orissa 28 1 
Coorg 37,751 113,000 
Mysore :— 
Ohickmagalur 70,304 98,063 
Hassan 30,387 98,781 
Mysore 441 1,462 
Shimoga 55 1 
Trayancoret* 1,052 a 
Cochin 1,945 a 
Toran 197,826 08,017 
rigs 
* Indian Coffee Statistics, 24th, issue Renters} 
relating to areas under 10 acres are nO ; 


nly 
** Figures relate to company managed ote bette 
Area and production of smaller Plan ple)» ° 11 


Sand 10 acres (nob included in the 


acres and 18,502 owt. respectively: 


AREA IN THOUSAND ACRES 
ze 


Arabica Robusta 


1941-42 ni oa 
0s 161,261 33,213 
aan 162,217 36,102 
ede 160,586 40,831 
eis 164,724 46,138 
1946-47 167,414 49,502 
1947-48 166,581 52,260 
Were 166,679 54,357 


*Data supplied by Indian Coffee Board. 


ACREAGE == 
PRODUCTION 1uuusag 


g 


g 


Coffea arabica 


AREA IN THOUSAND ACRES 


Ss 
S 


ee, 
oF a, 


Canbala Man 
Coffea robusta 5 
194142 


Fig. 113 


1943-44 1945-46 1947-48 


—Acreage & production of C. arabica & 
C. robusta 


coffee, though of minor consequence 
ly in world trade, occupies a high 
virtue of its quality. It is classified 
ffee and priced high. The best Indian 
S from Nilgiris and is famous for iis 
olour, cleanliness of the beans and fine 
favoured quality. Mysore ‘coffee is equally 
flavour gor its ‘full’ soft liquor with ‘velvety’ 
Salient a richness. Table 6 summarizes the 
of Coffee, ures of the various commercial types 
tices 

tYpe ae The prices are fixed according to the 
Beat dan) £ 2de of coffee. However, there is a 
Stade g Š of multiplicity in the grade names and 
Mo f e cifications, Plantation coffee is graded 
Or six classes, Peaberry, O or A, B, 


Indian 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwa 


Arabica Robusta Arabica Robusta z 
14,604 3,282 n a n. a 
12,748 3,509 176 235 
11,870 5,370 164 333 
13,480 3,820 186 205 
19,300 6,200 263 301 
12,100 2,250 162 147 
6,970 8,830 94 378 
18,830 3,470 252 142 


PEE 
VALUE IH THOUSAND RUPEES 


E 


———— S., 
{924-25-1928-29 19290-19314 wY 


Fig. 114.—Coffee—Export 


AW en 


iage, and Blacks and Bits. Besides these there 
E ee class, F.A.Q. Assortment, which 
consists of a mixture of the different grades in 
certain proportions. The grades are priced 
roughly in the following ratio with Tespect 
to peaberry as 100: O or A, 76—80; B, 66; C and 
Triage, 62; Blacks and Bits, 46 (Yegna Narayan 
Aiyer, 415). Cherry coffee is graded in a similar 
way but not so carefully as Plantation. Cherry 
coffee is cheaper than plantation coffee, but during 
the past two seasons, due to reduced output of 
coffee and increased internal demand, cherry 
coffee is also fetching fairly high prices. 
C. arabica coffee is always priced higher than 

C. robusta coffee (Table 7). 
303 


COFFEA _ 
= TABLE 5—AVE 
=e 
Total Total U. K. Franco 
quantity value 
i (wt) Rs. i 
8 
1929/30— 198,374  1,28,80,537 58,673 1 
WRI BN 49,280 60,555 
we 177,496 17,65,319 om 
| a 39,381 52,00,702 25,010 22,1595 
: 10445 25,833 24,562,009 13,502 
1945-46 28,754 26,10,435 14,023 
1946-47 33,650 93,35,227 32,147 
1947-48 44,768 48,34,941 30,139 
1948-49 626 1,06,970 sA 
55,526  1,02,93,350 10,002 


1949-50 


t Includes Australia, New Zealand, Ceylon and Burma. 
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: TABLE 6 
a _ Type External characters 
“Nilgiris Bold, longish, bluish 


grey, not coated. 


it. 


_ Naduvattam Medium bold, greenish 
É to greenish grey, 
not coated. 


Fairly bold, round and 


Biligiris 
EN thick, greenish grey. 


a P 
ababudan Medium bold, round and 
thick, greenish groy. 


Bold to medium bold, 
greenish oy to 
grey, ane 


Medium bold, roundish, 
greenish, not coated. 


= Bold, greenish, slightly 


coated. 


oid, roundish, greonish, 
coated. 


Quality 


Good quality, distinc- 
tive flavour, soft 
and thickish liquor. 


Do. 


Do. 

Almost equal to Nil- 
giris. 

Yields full soft liquor 
with ‘volvety’ flav- 
our and richness. 

Fine aroma. 

Yields sound liquor. 

Yields a soft liquor. 


Similar to Anamalais. 


Do. 


, Yields a strong liquor. 


——— 
RAGE ANNUAL EXPORT OF COFFEE* 


Quantity (cwt-) 


A ae 
Norway Belgium Iraq Arabia come Other 
cats Via 
15,092 7,827 6,631 951 11,632 T~ 
23,221 11,504 5437 1,680 10918 4 
19,5628 4,408§ 10,330 3,514§ 22,829 11,353 
250 LTO 10,171 gy 
258 1,406 13,067 

34 4,576 12,129 17,340 13,109 14,315 
2,003 © 4,197 38L 5,987 oa 

x ab a6 oy 9 604 
900 2,380 ily oor 


+ Includes Germany, Holland and Italy. § Average for 1939-40 


and 1940-41 only. Exports suspended from 1941-42. 


TABLE 7—PRICES OF PRINCIPAL COMMERCIAL 
TYPES* 


Price per cwt. 
— A 


O. robusta 


1940-41 
1941-42 
1942-43 
1943-44 


1944-45 


= 
Plantation 


Rs. 
38—45 
49/4— 64 
119/4—175 
110—132 


122—145 


C. arabica cherry 


Rs. 
35— 38/14 
54—57/6 
99/8 — 152 
91—115 


104—122 


Rs. 
31/10—34 
47/10-53 
105/8—147 
93—105 


719-95 


81—99 


93—117 


1945-46 121—136 


79—95 


88—112 


1946-47 116—135 


90—200 


105—220 


1947-48 127—243 


18-11 
1948-49 165—226 145—198 I 


*Data supplied by tho Indian Coffee Board ~ 


r ub! 

Before the War, coffee was sold Sra pat 
auctions at various centres in south jli- 
cularly in the curing or export 
cherry and Mangalore on the we the ‘ 
Bangalore, Coimbatore and Salem 1” tres wer 
Besides these, a number of minor A 
developed near the producing 1 G of 
fall in prices and the dwindling 
trade as a result of the War, a 


—-— 


robusta 


2 internal consumption, and an agreed 
for the control of coffee industry was 
e orce in 1940. The control of the 
was vested in the Indian Coffee Board 
sehen ting of representatives of State govern- 
consis nd of growers, labour and trade. On the 
ents ae of the War, the provisions of the 
termina were placed on a permanent footing by 


fe enactment of the Coffee Market Expansion 
(Amending) Act, 1947. 


e scheme envisaged, in the beginning, the 

istration of all estates of 25 acres, but later was 
ed to all estates even below 5 acres. The 
e curing establishments were also licensed. 
ia the beginning, every registered estate was ask- 
ed to deliver to a central pool a part of its total 
crop and to take out a licence to sell the remain- 
der. Later, the whole production was required to 
be delivered to the pool and individual sales were 
prohibited. Out of the central coffee pool, the 
Board released to the internal market such 
amounts as were necessary and a quota for export 
was set apart. The wholesale prices were fixed, 
and a rigid control was maintained till February 
1948, when along with other commodities coffee 
was also decontrolled. Public auction of the 
pooled coffee was once again resumed, but due to 
a short crop in 1947-48, the prices of coffee 
soared high (Table 7). To check further rise in 
Prices, a certain portion of the Board stock is 
now distributed to co-operative societies and 
Similar institutions at fair prices and the rest is 
sold through restricted auctions. 


Th 


Coffee, Negro—see Cassia 


COX Linn, (Gramineae) 
ee of about 9 species of tall perennial or 
of the £ Tasses distributed in tropical Asia. Some 
«lac Eccles are of doubtful systematic status. 
and ae ™a-jobi is the most important species, 
used Eo wn for its shining, pear-shaped fruits 
Ornamental and edible purposes. 


C, A 
p uatica Roxb. 


This k 491; C.P., 392; Fl. Br. Ind., VIT, 100. 
garded peges is imperfectly known and is 
lteryma jot; a variety of C. gigantea or of C. 
i es «It is found wild in low jheels of 
ress Tea a Oating weed about 20 ft. long, some- 
fodder X Ing 100 ft. It may be grown as a 
a T in marshy areas which cannot be 
me oe and which retain but’ insufficient 
ff ddan lanted paddy crops. The average 

€r is reported to be 332 md. per acre 
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Cor 
per annum (Datta & Gossip, Agric. Live-stk' 


India, 1931, 1, 266). 


C. gigantea Koenig ex Roxb 
. Wup ApLay 
D.E.P., I, 491; C.P., 392; Fl. Br. Ind. VII, 100. 
Bene.—Danga gurgur. 
3 S hardy, erect, annual or perennial grass about 
o—10 ft. high, found growing in marshy places 
in India, Burma and Ceylon. It is reported to 
be a troublesome weed in paddy fields in Ceylon. 
The grain is enclosed in a hard and polished 
bract of pale brown or mottled chocolate colour. 
The fruits are used for rosaries, bead curtains 
ornamental trays, baskets and boxes. The grains 
can be fed to poultry after Separating them from 
oe (De Soyza, Trop. Agriculturist, 1987, 88, 


‘Adley, Jobs Tars aaa 
D.E.P., II, 492; C.P., 392; Fl. Br. Ind., VII, 100. 
Sans.—Jargadi; Hinpi—Sankru; Benc—Gur- 

gur; Mar.—Ranmakkai; Tam.—Netpavalam. 

Kuast Hitts—Sohriu. 

A tall, erect annual grass, 3—6 ft. high with 
broad leaves. It is monoecious and bears large, 
shining, pear-shaped fruits showing a fanciful 
resemblance to tears, and containing a whitish or 
light brownish grain similar to rice. 

The plant is a native of south east Asia and is 
found widely distributed throughout the tropical 
and sub-tropical parts of the world. It is culti- 
vated in the tropics, particularly Im the Philip- 
pines as an auxiliary food crop (Burkill, T, 630). 
In India it is met with in the plains and warm 
slopes of hills up to 5,000 ft. above sea level. | It 
is very varying in habit and characteristics; 
several races showing marked differences in the 
size, shape, colour and degree of hardness of 
the outer coat of the fruits have been distin- 
guished (Vallaeys, Bull. agric. Congo belge, 1948, 
39, 247). The more important among inem are 
(1) var. stenocarpa Stapf ex Hook. f. with elon- 
gated cylindrical fruits, nearly ł in. long, (2) var 
monilifera Watt with flattened and spheroidai 
fruits resembling artificial beads, and (8) var. ma- 
yuen Stapf ex Hook. f. with pear-shaped fruits 
varying in size and colour. Of the last mentioned, 
two types are known, one wild with hard and 
smooth shelled fruits, and the other cultivated, 
with loose, thin shelled, more or less deeply Bs 
rowed fruits varying in colour from chalky whi e 

traw to brown. The wild forms yield fruits 
ith smooth and brilliantly shining shells which 
ae y be grey, bluish grey, brown or black in 

colour. 
Rang 305 
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Fig. 115,—Coix lacryma-jobi 


Adlay is cultivated extensively in Philippines, 
Indo-China, Siam and Burma, and to some extent 
in Ceylon. It grows on well-drained highlands. 
Cultivation is simple. Seeds are sown during 
monsoon at the rate of 6—10 lb. per acre. Suffi- 
cient rains in the early stage of growth and a 
dry period when the grain is setting, are neces- 
sary for good yields. The plant responds well 
to liberal applications of organic manure, and the 
crop is harvested in 4—5 months after sowing, by 
cutting the plants at the base, and Separating the 
grains by threshing. Adlay is said to be remark- 
sbly free from disease, but losses may occur due 
to depredations of rats and parrots (Trop. Agri- 
culturist, 1939, 93, 352; Pieris, ibid., 1937, 89, 160). 
It is said to be liable to smut attack. The yields 
reported from various countries vary, the 
yield of unhusked grains is 3,000 Ib. per acre 
in the Philippines and 1,400—1,750 Ib. in Ceylon; 

the loss in hulling is about 30—40% in the Phi. 
lippines and 70% in Ceylon. These variations 
306 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 
Ee 


rya Samaj Foundation Chennai and eGangotri 


ay be attributed to differences = == 
aaa in the two countries (Bull. imp, tats 
Fond: 1940, 38, 182). h Inet, 


fruits are pear shaped, about 1 ; 
Eo silicified coat constituting about St 
70% of the weight of the fruit. The grains a 
white, yellow or purple in colour, Analysis : 
hulled grain of 3 varieties grown in Ceylon a 
the following ranges of values: Moisture, 10-1 
11-3; protein, 10-3—12-1; carbohydrate, 121149, 
ether extract, 3:1—3-8; fibre, 0-29—0.32. mia 
matter, 0-70—0-99; Ca, 0-005—0-006; P, 0.39.55, 
(Joachim et al., Trop. Agriculturist, 1939, 93, 336), 
Adlay compares favourably with other grains ka 
regards protein and fat contents, but the mineral 
content is low. The phosphorus content is com. 
paratively high and the calcium content low. It 
is also low in fibre, and in this respect it is similar 
to rice (Bull. imp. Inst., Lond., loc. cit.), A pro- 
lamine, coicin, rich in leucine and glutamic acid, 
has been isolated from the grains (Winton & 
Winton, I, 102). ; : <a 
illing and baking trials made with a ay flour 
‘ito Te showed that the flour is suit- 
able for baking purposes, provided a proportion 
of wheat flour is mixed with it. The grain ue 
good substitute for rice, and is conse P P 
more wholesome by virtue of its higher a D 
protein contents. It can be used in oe fe a 
tion of any article of food that is ua ait, 
of rice and with the same degree of pa = 1 
Parched grains are made into a ben ote 
Japan. A light beer, Dzu, is made irom a 
Nagas (Burkill, loc. cit.; Bull. imp. 2 malty 
loc. cit.). The fruits after ee 10, 152) 
poultry (French, E. Afr. agric. J., “ther 28 tint 
The fruits are used in medicine o otion of the 
ture or as decoction, for catorbai e ; 
air passage and inflammation < the wi 
e USD. 1493). The fruits of the, 


ieti . stenocarpa and var. t ; pead 
i te making mecklaces, pe fodder 
curtains, ete. The foliage may bee ks Indian it 
for cattle, horses and elephants ( be turned n 
Rec, N.S., Bot., 1941, 2, 99). It can Saves may 
ensilage. The mature straw an 
used for thatch. 
COLA Schott (Sterculiaceae) o 
D.E.P., II, 500.  distt e 
A genus of about 64 species of trees the sour? 


is 
in Africa, C. nitida (Vent.) Chaar acu 
of commercial Kola (Cola) nu duced int | 6321 
(Beauv.) Schott has been ina (Burkill, i 
and yields nuts of inferior quality 


nst, 


On, 

aN. 
are 
N of 
Save 
1- 
14:3; 
eral 
)-5% 
336), 
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com- 
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Mus Leafl., Harv., 1942, 10, 151). Kola 


J, Bot. ©." caffeine (1—2-5%), traces of 
p oa kola red, fat, sugar and starch. 
peobrom A of C. acuminata contain less 
ghe. see zoa red, which is physiologically 

ne. oars to be an oxidation product of kola 
active, PP ola nuts are chewed or are used in 
in. everage, and form the tonic basis of 
preparit eri can soft drinks (Thorpe, VII, 152; 


ysD. 610). 
UM Linn. (Liliaceae) 
ae of about 85 species of small corm- 


aring herbs, distributed in Europe, W. Asia and 
be neice The corms and seeds of C. autumnale 
Ve are official in the British Pharmacopoeia. 
C luteum is a good substitute for C. 
autumnale, and is official in the Indian Pharma- 


copoeial List. 


C luteum Baker 

DEP., II, 501; Fl. Br. Ind., VI, 356. 

Sans._Hiranyatutha; Hinpi—Hirantutiya, surin- 
jan; Urpbu—Suranjanetalkh. 

Punzas—Surinjan-i-talkh. 

An annual herbaceous plant found in the 
western Himalayas at altitudes of 2,000—9,000 ft., 
and growing extensively in open pasture lands 
or in the outskirts of forests, extending from 
the Murree hills to Kashmir and Chamba. 

For raising plants, seeds are sown under cover 
in beds or boxes from May onwards and lightly 
covered with soil. The seeds sometimes take a 
long time to germinate. Seedlings, when one 
year old, are transplanted 3 ft. apart in the field. 
Collection of corms may start when the plants 
wail two years old (Dutt, 92). The corms are 
an a during June-July in the Kashmir valley, 
cat > the hill ranges of Uri, Domel, Kishtwar 
mate q ahrwah, the annual collection being esti- 
at 50—100 md. 
ovoid Res are somewhat conical or broadly 
townish ogan and plano-convex in section, 
either tai brownish grey in colour, and are 
à longitudi ucent or opaque. The flat side has 
indefinite nal groove. The surface is marked by 
The fresh and irregular longitudinal striations. 
length an corms usually measure 15—35 mm. 1n 
drieq e 10-20 mm. in diam. (LP.L., 31). The 
d the p breaks easily with a mealy fracture, 
The corm roken surface is white and starchy. 
acrid E odourless and possesses a bitter and 

After rema.: 

Sliced aa moving the scaly coats, the corms are 
TO ey, a versely and dried at a temperature 
Ing 65° (I.P.L., loc. cit.). Indian 


COLDENIA 


ie sed as a carminati i 
Ppitodi iag alterative and EE T ae 
2 gout, rheumatism and diseases of the liver and 
a mae used also for external applications 

Invammation and pain (Kirt. & Basu 
IV, 2525; Chopra, 125) p J 

Dried seeds of C. luteum are brownish white 
ovoid or irregularly globular (2—3 mm. diam.), 
e bitter. They are medicinal and 

p e form of extract or tincture, for the 
Same purposes as the corms. The seeds are not 
usually sold in Indian bazaars. 

Indian colchicum corms contain abundant 
starch and the alkaloid, colchicine (0-21— 
0:25% of dried corm). The seeds contain 0-41— 
0:43% alkaloid (Chopra et al, J. sci. industr. 
Res., 1947, 6, 480). 

Colchicine, C ..H,,0,N, occurs in the form of 
yellow flakes, crystals or as a whitish yellow 
amorphous powder, having a hay-like odour when 
damped and warmed, a very bitter taste, and 
darkening on exposure to light (B.P.C., 346). On 
exposure to ultraviolet light, it changes to 
an  isomeride, lumicolchicine. Colchiceine, 
CoiH,,0,N (m.p., 172°), of which colchicine is 
a methyl ether, is often found in colchicum 
extracts, and is probably formed from colchicine. 
It has much the same type of action as colchicine, 
but the latter is more active and more toxic 
(Henry, 650). When taken in large doses, colchi- 
cine causes intestinal pain, diarrhoea and 
vomiting. Galenical. preparations of the crude 
drug and of colchicine itself, generally as salicy- 
late, are used in the treatment of gout for 
empirical reasons based on clinical experience. 
In recent years colchicine has been widely used 
in plant breeding to induce polyploidy. Colchi- 
cine solutions of different strengths are used in 
this work, and the method and period of treat- 
ment vary for different plants. The alkaloid is 
reported to act on the spindle mechanism and 
arrest the separation of split chromosomes 
(Sekharan & Sarathy, 168). It is also reported to 
markedly increase the susceptibility of cancer 
cells to X-rays, presumably due to its action on 


mitosis (U.S.D., 318). 


colchicum js u 


(Boraginaceae) 
Fl. Br. Ind, IV, 144. _ : 
Sans.—Tripakshi; Hmp & Mar—Tripungki; 
Tam.—Serupadi; Ter —Hamsapadu. 


A genus of about 24 species of prostrate, hairy 


herbs distributed 12 tropical and sub-tropical 


i on weed in 

rocumbens Linn., a comm ' 
a Eo in external applications for causing 
: uration of boils. The fresh leaves are ground 
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COLDENIA 
and applied for rheumatic swellings (Kirt. & Basu, 
TII, 1684). 
LEBROOKEA Sm. (Labiatae) 
E.P., Il, 503; Fl. Br. Ind., IV, 642. a 
A monotypic genus represented a e oppe 3 
olia Sm. (Hindi—Binda, pansra), ai, 


met with in the hilly par 
ude of 4,000 ft. 
are applied for 


woolly shrub 
up to an altit 

The leaves 
A preparation 0 
in epilepsy (Kir 


wounds and bruises. 
f the root is used by the Santals 
t. & Basu, MI, 1978). ee eee 
is greyish white, close-grained, moderate y har l 
a ae (wt., 46—48 Ib./cft.). It is used for 
making gunpowder charcoal. 


COLEUS Lour. (Labiatae) e, 
A large genus of herbs and shrubs comprising 


nearly 200 species distributed in the tropical and 
sub-tropical regions of Asia, Africa, Australia 
and Pacific Islands. About 8 species are recorded 
in India. Many of the species are cultivated for 
ornamental purposes and some for the edible 


tubers. 


C. amboinicus Lour. syn. C. aromaticus Benth. 
Country BORAGE, INDIAN BORAGE 

D.E.P., Il, 503; Fl. Br. Ind., IV, 625; Kirt. & Basu, 
Pl. 753 B. 

Sans.—Pashanabhedi; 
Benc.—Patherchur; Mar.—Pathurchur; 
Karpuravalli. 

A rather large succulent herb with aromatic 
leaves and small, pale purple flowers, commonly 
cultivated in gardens throughout India. It is a 
native of East Indies. 

The paes hare a pleasant aromatic odour and 
a pungent taste, and are used for flavouring meat 
and salad (Burkill, I, 634). It is a good ea 
tute for borage (Borago officinalis Linn.) for 
flavouring wines and beer. The aromatic proper- 
ties are attributed to a volatile oil containing 
carvacrol and present in the herb in small 
ee nties (Parry, I, 269). 3 

_the leaves are reported to be useful for uri 
diseases. The juice of the leaves reed ith 
ee is a powerful aromatic carminative. It i 
emp oyed in dyspepsia, although it is said to ha 3 
x intoxicating properties. A decoction of the 1 = 
= is given for chronic coughs and asthma E 
i c. ae Sees = barbatus Benth 
a Se) ; #1. Br. Ind., ; kar 
pike, bet Surv., India, 1940, 14 Pe aberiee, 
‘ Perennial, branched aromati 

F ao 3 c herb, 1— 

ine = ees root stalk, distributed i a 

1 ayas F 
car yas of Kumaon and Nepal 


Hinvi—Pathorchur; 
TaM.— 


ascending to 8,000 ft. and in the Dec 

Gujarat and Bihar. It is common can Penin 
hills, and is cultivated in Bori dry, ban’ 
regions for the roots which are aul and .° 
This species is considered to be the ed and can 
of all the tuber varieties known as cate Ceste 
(Greenway, E. Afr. agric. J., 1944, 10°35 Potato, 


t 
Other 


C. parviflorus Benth. syn. 
COUNTRY POTATO 
Fl. Br. Ind., IV, 625; Mukerjee, loc. oj 
Tam. & Mat.—Koorkan kizhangu e 
A small, herbaceous annual, 1-2 ft hi 
trate or ascending, with succulent iA 
matic leaves. It bears a cluster of dark p 
tuberous roots. The nomenclature and bot Town 
identity of this species and its varieties me 
fused (Greenway, loc. cit). According a se 
C. parviflorus is a synonym of C. rofundifelag 
(Poir.) Cheval. & Perrot, which again is Re 
sidered to be a synonym of C. dysentericus Baker 
According to others, they are all distinct species 
(Dalziel, 459; Sampson, Kew Bull., Addl. Ser 
XII, 1936, 54; White, Trop. Agriculturist, 19 
104, 151). ' 
The plant is grown in India, Ceylon, Java, 
Indo-China and parts of tropical Africa for the 
small, edible tubers which are used as a substi- 
tute for potato (Raghavachari, Madras agric. J, 
1918, 6, 24; Macmillan, 293; Sheikh Daud, Malay. 
agric. J., 1947, 30, 130). 


C. tuberosus Benth 


gh, Pros. 
and aro- 


oan Chee 
NG 


ERY 


s 
HES ES 
Seay 


) some, 
Lifolius 
S con- 
Baker, 
species 
l. Ser, 
, 1948, 


„ Java, 
for the 
substi- 
yric. Jy 
Malay. 


BE L. - - Sa 


Fig. 117.—Tubers of Coleus parviflorus 


The plant is cultivated to a large extent only in 
Malabar as a monsoon crop. It is planted with 
the commencement of the rains in May-June, 
and harvested in December-January. It thrives 
well on well-drained laterite and sandy soils. 

The plant is propagated generally by suckers 
obtained from germinating tubers. The quantity 
of seed required for raising the crop is small. 
The land is dug up and manured with liberal 
quantities (5,000 Ib. per acre) of cattle manure 
and wood ash (1,000—2,000 lb. per acre). Selected 
ne tubers of the previous year’s crop are planted 
n ee portion of the field; they germinate 
mere days and give rise to a cluster of 
top ae About a month after planting, the 
Ped off ers, with 4—5 leaves each, are nip- 
Prepared a planted 6—8 in. apart in the 

À iN eld. These get established quickly 
Set tae k m about a fortnight a further 
inab SEYS useful for planting. In this way 

months an acre of land is covered, 
With 15 _ th an area of about 0-2 acres planted 
Plants can be of seed material. Nearly 100 new 
formation f € obtained from a single tuber (In- 
e n Dep. Agric., Madras). l 
tention ne. Once established need very little 
“ttheg yp E field is weeded a few times and 
ap nium he application of a light dose of 

Mhiances ie Gee during the earthing up 


A ield. The plants are almost free 
nd diseases, A caterpillar sometimes 
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attacks the leaves at the nursery stage and can be 
eres by Spraying with lead arsenate. 

; he crop is ready for harvest in 6—8 months 
à ter planting. The average yield is about 3,000— 
000 lb. per acre, but under favourable condi- 
tions 3—6 tons can be obtained. 

; The tubers which are small and blackish brown 
In colour, are starchy, with an aromatic flavour 
and sweetish taste. They are used in the same 
way as potato in curries and other preparations. 
Analysis of tubers gave the following values: 
Gao ae He) proteins, 1-3; carbohydrates, 19-7; 
at, 0-1; re, 0-4; and mineral : 
(White, loc, cit), p 


| C. vettiveroides K. C. Jacob 


Jacob, J. Bombay nat. Hist. Soc., 1941, 42, 320. 

TamM.—Kurw ver, vettiver. 

A small succulent herb, 45—53 cm. high, with 
a procumbent stem and thick, purplish, pubescent 
leaves. The plant bears long (35—50 em.) fibrous 
toots which are straw coloured and strongly 
aromatic when fresh. 

The plant is known only under cultivation and 
is propagated by vegetative cuttings. The plant 
has not been seen in flower anywhere. It is 
cultivated in Tanjore, Madras, and Tinneveily 
districts of Madras on river banks and sandy 
loams. It needs heavy manuring and frequent 
irrigation. The roots are harvested when the 
plants are about 4 months old. The fresh 
fragrant roots are used for the decoration of 
temple images and also for dressing hair (Gepala 
Chetty, Madras agric. J., 1939, 27, 369). 

C. blumei Benth., a herb with slender stem and 
beautifully variegated leaves, is commonly culti- 
vated in gardens. A decoction of the leaves is 
said to be given internally for dyspepsia (Burkill, 
I, 635). 


Fr.) Quel. (Agaricaceae) ; 
ers ee 200 species of fungi (on 
albuminosa (Berk.) Petch (Gymnopus oes 
sus van Overeem) and C. ee de lsran o ae 
are known to be edible (Burkill, 1, ). S 
former occurs in Bengal, C.P., and D 
contains 12-8% proteins and 14:8% en ; yi o 

dry weight basis. C. velutipes (W. Cur ; 
Fr Quel which has an insipid taste is also 
Po) S (Bose & Bose, Sci. & Cult, 1940-41, 6, 143). 


Araceae) x 
COLOCASIA acute K 13 species of perennial 


A small genus 0! ical parts of south 
Ei n the tropical parts | 

herbs SS ea eas 5 or 6 species occur 

eastern 309 


in India. C. esculenta is C 


ible tubers. tes i 
for the edible tu f the cultivated species is 


The nomenclature 0 3 
somewhat confused. C. esculenta and C. anti 
quorum are regarded as distinct species by some, 


whereas others regard the former as a variety of 
C. antiquorum. 


C: esculenta (Linn.) Schott syn. C. antiquorum 
Schott Taro, DASHEEN, Eppo, CocoYAM. 

DEP, Il, 509; C.P., 398; Fl. Br. Ind, VI, 523. | 
 Sans—Kachu; ARraB.—Qulqas; Hinpi—Arvt, 
kachalu, ghuiya; Benc.—Kachu, Mar.—Alu; TaM. 
—Seppan-kizhangu, Trn—Chamadumpa, chema- 
gadda; Kan—Kachchi, shamagadde; MaL.— 
Shembu; Urtya—Saru. 

A perennial tuberous plant, with large, heart- 
shaped leaf-blades, borne on long petioles 14—7 ft. 
high, arising from a group of underground farina- 
ceous corms. The corms vary greatly in size and 
shape, the central ones being big and conspicuous. 

The plant is considered to be a native of south 
eastern Asia. It grows wild on the banks of 
streams, ponds and marshes and in moist and 
shady situations inside forests in India. It is also 
cultivated in many areas up to an elevation of 
8.000 ft. 

‘Numerous varieties are known differing in the 
colour of leaf-blades and petioles, and in the size, 
shape, colour, palatability and nutritive value of 
tubers. Nearly 1,000 horticultural varieties have 
been recorded (Greenwell, Econ. Bot., 1947, 1, 
276; Fmrs’ Bull., U.S. Dep. Agric., No. 1396, 1924, 
4). Two principal groups can be differentiated, 
one with dark purple leaves and petioles, and 
the other in which these parts are green. The 
sizes of tubers vary considerably in different 
varieties, from small roundish ones. hardly 4—1 
in. diam., to big and elongated tubers, 6 in. diam. 
and up to 24 inches in length. In some, the tubers 
are few in number and nearly of the same size 
while in others the number is large and the 
sizes differ. The flesh of the tubers varies in 
colour from white, through yellow and orange to 
red or purple. The tubers are characterised by 
an acridity (characteristic of aroid tubers) the 
degree of which varies in different varieties, some 
possessing it to such a marked extent that even 
after boiling, it is not removed. A few varie- 


_ ties produce very little of corms or the corms are 


eless for edible purposes. 
Numerous selections of races and varieties suit- 
le for such varied conditions as the swamps of 


_ lower Bengal, moist hills of Assam and Madras 


ry uplands of Deccan, and cold regions of the 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


F ublic Domain. Gurukul Kangri Collection, Haridwar 


ties, commonly known in Ben Wild yan 
Char kachu and Ban kachu, O Kalla ane 
their leaves and stalks than for ae 

Two cultivated varieties are Brom eir t 
Guri kachu and Asu kachu, the lat ia Benga 
much earlier than the former. A ait ipening 
kachu, grows under aquatic situation form, o 
duces corms 6—12 in. long. A number at and pro. 
are grown in south India also (Kiday Varieties 
agr.c. J., 1915, 3, 127). u, Madras 


. Different local names are appli 

obtained from the same plant. ge tubers 
Punjab the central corm which is big aie in 
cuous is called Kachalu while the ce 
tubers are known as Arvi (Purewal, 76) Ši side 
name differences are common in other aoe 
also. Blons 


C. esculenta in its various forms is a cro 

Pc ie p of 
warm humid regions. It grows on all kinds of 
soils but thrives best in deep, well-drained, well. 
manured, friable loam. It can also be cultivated 
in dry regions under irrigation. In soils lacking 
in fertility or moisture the yield is low, while in 
poorly drained soils the quality of the tuber is 
inferior. Bunds of rice fields, ponds and streams 
are also utilized for raising plants. ‘It is often 
grown in kitchen gardens under intensive culti- 
vation and irrigation. 


The plant is propagated by suckers or corm 
tops. Tops of tubers carrying the petioles, or bits 
of corms containing 2—3 healthy eye-buds, are 
planted 3—5 in. deep, in rows 9 in.—2 ft. apart, 
according to variety and locality. It can be plant 
ed throughout the year, but in India, the ra 
planting period is February —July (Ki i 
loc. cit; Dhannalal, Nagpur agre: ber seS 
1937, 12, 96). 600—1230 lb. of Droe 0 
are required, according to local con n ard 
plant one acre. It is usual to apply tures 
manure or cattle manure and ash, oF Tring 
chemical fertilizers before planting ( gras agric: | 
122; Roberts & Kartar Singh, 377; Ma l 
J., 1943, 31, 201). 

The crop is harvested 4—8 ™ 
ing. During this period the fie 
sionally to remove weeds. At a 4 
earth is banked up, on either SI ood yil g 
shoots are removed to ensure ® 2 1 is We 
uniform sized tubers. Where ra ated. 
cient the field is frequently UTE res pny 

The plant appears to be geni caused P A 
‘pests and diseases. The DHERA the F vile a 


iae Rac. a ; 
tophthora colocasiae f destructio” 


t 

after PeT 
onthe ed 
ch hoelne ige 


petioles. Removal an 


S 
rie, 
chy, 
or 
JTY, 
Agal, 
nin, 

‘Sa 
Pro. 
eties 
dras 


Ibers 
ce in 
Mspi- 

Side 
milar 
gions 


Op of 
ìs of 
well. 
vated 
cking 
ile in 
ber is 
reams 
often 
culti- 


corm 
or bits 
s, are 
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nE of healthy corms and crop rota- 

jeaves, P o mmended as control measures. 

re h Bordeaux mixture offers protection 

ay the disease (Mundkur, 68). A bacterial 
; has been reported to cause 

ot disease A 

Jeaf SP to leaves, and to reduce the yield of 

damage h hana, Curr. Sci., 1946, 15, 356). 

corms oa is harvested when the leaves begin 

The “yellow. Earlier harvesting yields tender 
ip eee hich are good for edible purposes, but 
Ee bers do not stand storage. The period of 
a Ming varies for different varieties and in 
Peet localities. Some varieties are ready for 
harvesting in 4—5 months after planting. Most 
varieties, however, take 6—8 months and some, 
9 months or more. The tubers are either pulled 
out by hand or dug up with a spade. After clean- 
ing, they are sorted out, the main corms being 
separated from side ones. The yield varies consi- 
derably according to variety and culture. It may 
be as low as 2,000—2,500 lb. per acre or as high 
as 8,000—16,000 lb. under favourable conditions 
(Macmillan, 288). 

All parts of taro are edible. The tubers are 
rich in starch and are used in the same way as 
potato. It is somewhat sweeter and more easily 
cooked than potato. The flesh is mealy and 
possesses a delicate nutty flavour when cooked. 
Analysis of tubers gave the following values: 
moisture, 73-1; protein, 3-0; fat, 0-1; mineral 
matter, 1:7; carbohydrates, 22-1; calcium, 0-04; 
phosphorus, 0-14%; iron, 2-1 mg./100 g.; carotene, 
red as vitamin A, 40 I.U./100g.; vitamin 
sa 1U./100 g.; and vitamin C, trace (Hlth 
ae No. 23, 1941, 31). The hemicellulose 

mucilage, both yield on hydrolysis d- 


ing wit 


galactose ang l-arabinose (Winton & Winton, II, 


Fig. a i 
g 118.—Tubers of Coloc 


asia esculenta 
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134). _It is said to be richer in carbohydrates and 
proteins and nearly 14 times more nutritious than 
potato (Fmrs’ Bull., U.S. Dep. Agric., loc. cit.). 
Steamed corms, which contain 30% starch and 
3% sugar, constitute a high energy food. The 
starch grains are among the smallest in food 
plants, and the tuber is reported to be more easily. 
digested than other starchy foods. It is also a 
good source of calcium and phosphorus (Green- 
well, loc. cit.). 

The tubers are peeled, sliced, cooked and taken 
with condiments and adjuncts. The central 
corms (Kachalu) are considered to be less mucila- 
ginous than side tubers, and when cooked are 
somewhat drier, more mealy and richer in flavour 
than lateral tubers (Purewal, loc. cit.; Fmrs’ Bull., 
U.S. Dep. Agric., loc. cit.). A slightly fermented, 
thin pasty preparation, called Poi, is prepared in 
Hawaii from the corms and is very popular. Poi 
can be made into cakes, baked or toasted, is easily 
digestible, and is given to invalids. Large sized 
tubers can be made into chips or crisps. 

Because of the extreme smallness of the starch 
grains, and of the presence of the mucilaginous 
material, the quantitative separation of the starch 
from other constituents present in the tuber, 
is difficult, and no succcessful commercial process 
for accomplishing it appears to have been 
worked out. The starch is a mixture of two 
types of grains, one 1—1-5 and the other 3—4 
in diam. (Chem. Abstr., 1936, 30, 5066). The 
starch is considered useful for sizing textiles 
where penetration and not coating power is the 
main consideration (Fmrs’ Bull., U.S. Dep. Agric., 
loe cit.). 

Taro mucilage may be used as a size for im- 
permeable paper. The tuber may be used for the 
production of industrial alcohol (Burkill, I, 642). 
The juice of the tubers contains amylase (Shukla, 
J. Indian chem. Soc., 1944, 21, 223). 

Taro flour can be prepared from raw or pre- 
cooked tubers; that obtained from precookea 
tubers is considered better. The flour has proper- 
ties similar to those of potato flour, and can be 
used in soups and gruels and in making pancakes, 
biscuits and bread. It is excellent for gravies and 
puddings as it is not glutinous like wheat flour. 
Taro-lactin and taro-malt prepared from the flour 
are said to form good infant and invalid foods 

zell, loc. cit.). 
Conk eae: OES are edible and can be 
cooked and used like spinach or sag. They are 

ked in the same way as other greens, but a 
ane of baking soda is added to remove the 

Seis which increases with age. Leaves which 
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caosa aea.) 
o open are more tudes of 8,000—11,500 ft. The leaves are 


are unopened or just about t i 
satisfactory than older leaves. Analysis of stalks 
gave the following results: moisture, 93-4; pro- 
tein, 0-3; fat, 0-3; mineral matter, 1-2; fibre, 0-6; 
carbohydrates, 4'1; calcium, 0:06; phosphorus, 
0-02%; iron, 0-5 mg. per 100 g. (Hlth Bull., No. 23, 
1941, 32). The leaves and petioles are said to þe 
good sources of provitamin A and vitamin C 
(Greenwell, loc. cit.). r ; 

All parts of the plant show an acridity which 
is attributed to the presence in the tissues of 
needle shaped crystals. or raphides of calcium 
oxalate. The irritation is mainly due to mecha- 
nical action of the crystals on the tissues, and the 
acridity is removed by boiling and by the addition 
of baking soda. 

The pressed juice of the petioles is used as a 
styptic or astringent (Kirt. & Basu, IV, 2614). The 
presence of a sapotoxin in the tubers has been 
reported (Chem. Abstr., 1939, 33, 5033). 


C. gigantea Hook. f. is reported to occur in 
Burma and Java. The leaves and petioles are 
cooked and eaten. It is said to contain hydrocya- 
nic acid (Burkill, I, 642). 

C. virosa Kunth (=Steudnera virosa Prain) 
(Beng.—Bish-kachu) occurring wild in some parts 
of India, is reported to be poisonous. 


Colocynth—see Citrullus 
Colt’s foot—see Tussilago 
COLUBRINA Rich. ex Brongn. (Rhamnaceae) 


A genus of about 28 species of erect shrubs dis- 
tributed in tropical and subtropical regions. 


Af 
j! | C. asiatica Brongn. 


i 
Wi . Fl. Br. Ind., I, 642. 
HH Mar.—Guti; Tam.—Mayirmanikkan. 
a i An ornamental, prickly, sprawling shrub found 
LN in the coastal forests of south India, Andamans, 


Burma, Ceylon and Malayan peninsula. 

_The heartwood is white, satiny and hard with 

silver grain; its size, however, is too small to 

pe ee ae pr contains saponin, and is 
f eported to be used in Samoa for cleani 

(Burkill, 1, 642), cleaning mats 


: COLUTEA Linn. (Leguminosae) BLADDE 

E II, 514; Fl. Br. Ind., II, 103. e 

_ A genus of about 14 species of shrubs, distri- 

ted from southern Europe to the a as, 
nepalensis Sims (syn. C. arborescens Linn. 

ar. nepalensis) occurs in the Himalayas at alti- 


í 
S ~~ 
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tive and are used as substitute Purga. 
of senna. The action, however, is tae a 
1409). e (USD, 


Colza—see Brassica 


COMBRETUM Linn. (Combretaceae) 
A genus of about 400 species of large climb; 
shrubs, distributed in most tropical climbing 


the world. About 12 species occur A of 
a, 


C. decandrum Roxb.. (C. roxburghii 

DEP., Il, 514; Fl. Br. Ind., de Spreng) 

Hinpi—Punk; TeL.—Bontatige. 

A troublesome forest climber fo a 
Bengal, Assam, and northern and soutieeitean 
It is hardy and grows with renewed vigour ey ee 
time it is cut, bearing long thin stems, useful ne 
making baskets. The leaves of the plant are ast 
in western Africa in the treatment of bilious 
hematuric malarial fevers. No active principles 
have, however, been found. They contain tannin 
and potassium nitrate (U.S.D., 1497). 


C. pilosum Roxb. 

Fl. Br. Ind., II, 453. 

Hinpi—Bhoree loth, thoonia loth. 

This species occurs chiefly in east Bengal and 
Assam. The leaves are anthelmintic. A decoction 
of the leaves is considered to be a specific for 
Ascaris lumbricoides and Oxyuris vermicularis; 
it has no effect on Ankylostomes or Trichiuris 
trichiura. The administration of the decoction 
in the morning is preceded by that of castor oil 
the previous evening; castor oil is again given 
two hours after the decoction (Ramsay, Indian 
med. Gaz., 1922, 5%, 374). 


C. sundaicum Miq., occurs in Malay peninsula 
Sumatra and Assam. It ‘contains a resin an 
tannic acid. The leaves of C. acuminatum ish 
and the fruits of C. trifoliatum Vent. arg ee 
mintic, the former being effective against fruits 
worm, and the latter against Ascaris. T f 645): 
of C. trifoliatum contain saponin (Burkill, © 
COMMELINA Linn. (Commelinaceae). 

DEP, II, 515; Fi. Br. Ind, VI 9 
Basu, IV, 2533. l nnual and 

A genus of about 185 species of ropical and 
perennial herbs distributed in We eres havi 
sub-tropical regions More than 2 0 Si which f 


Kirt & 


been reported to occur in Indi 
distributed. 


least 6 are extensively 


is used 
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Tam- 
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Commo: 
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themic: 
Vestiga: 


| bay 8ndsome tree wi 
he comm with 
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ont ~O-8um 


(Hinpi—Kanchara; Mar. 


nsis Linn. : 
__Kanavazhar) is a succulent herb, 


ions throughout India. Its 


moist regi soa 
pomot “hich are starchy and mucilaginous, 
pizomes, and used as food. The leaves are used 
ec ke p in times of scarcity. The plant 
ot-her d is said to be beneficial in leprosy 
jiten, obag nat. Hist. Soc., 1937, 39, 362). 
(Cae saves of C. communis Linn., a species 

e Aeon Chittagong, are used as vegetable 
corded "and its seeds as food in times of 
The azure blue flowers of var. hortensis 
nd in Japan, are used in the prepara- 
The flower pigment con- 


o er & Cook, 228). 
es of C. nudiflora Linn., like those of 
C. benghalensis are used as vegetable and fodder, 
and also, for poulticing sores (Burkill, I, 646). The 
roots of C. obliqua Buch.—Ham. are laxative and 
weful in bilious affections. C. salicifolia Roxb. 
sused as cattle feed; it is also used in dysentery. 


COMMIPHORA Jacq. (Burseraceae) 

A genus of about 165 species of spiny, balsami- 
ferous trees and shrubs distributed in Africa 
and tropical Asia. Many of the species yield 
resins of commercial importance. About 5 
species occur in India of which C. mukul and 
C. roxburghii yield Indian Bdellium. 


C. berryi (Arn.) Engl. syn. Balsamodendron 

berryi Arn. Inpran BALM oF GILEAD 

DEP, I, 366; Fl. Br. Ind., I, 529. 

rat Mudgiluvai, 

ts co fragrant, thorny tree occurring wild in 

ae orests of north Coimbatore hills, and 

south it &rown as a hedge plant throughout 

demies] ia. It yields a fragrant gum-resin, the 
composition of which has ‘not been in- 


vestigated, 

C Cau s 

tudat y Wight & Arn.) Engl. syn. Protium 
F ight & Arn. Hru Manco 


Met I, 530. 
Kondamayy, da-mamidi; Tam.—Kiluvai; Kan— 


2 thick trunk and papery 
net ae in Cuddapah, Mysore and south 
anch cute: easily propagated from stern and 


t 
essfully mgs, and avenue trees have been 


fhe e rown without much attention. The 


ark have the odour of mangoes, and 


Mes nesin obtainable from the tree is 
Size op ; > Mmcense. The fruit, which is 
a pea, is pickled (Indian For., 
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Destructive distillation of the gum-resin. gives 
a dark brown oil with the odour of birch tar. 
Bite oil has the following constants: ds° , 0-8948; 
nO , 1-4930; [ay , —20° to 0°. It contains fur- 
fural (Krishna & Badhwar, J. sci. industr. Res., 
1948, 7, suppl., 126). 


C. mukul (Hook. ex Stocks) Engl. syn. Balsamo- 
eoudnen mukul Hook. ex Stocks Inpran BpELLIUM 

REE 

D.E.P., I, 366; C.P., 400; Fl. Br. Ind., I, 529. 

Sans.—Guggulu, koushikaha, devadhupa; ARAB. 
—Mogql, moqle-arzagi; Pers.—Boe-jahudan; HNDI, 
Benc. & Gus.—Guqgul; Mar. & Kan.—Guggule; 
TEL.—Guggul; Tam—Maishakshi gukkal. 

A small tree or shrub with spinescent branches 
occurring in the arid rocky tracts of Rajputana, 
Khandesh, Berar, Mysore, Sind, and Baluchistan. 
It is sometimes planted in hedges. The ash- 
coloured bark comes off in rough flakes exposing 
the underbark which also peels off in thin 
papery rolls. 

C. mukul is the source of Indian Bdellium, a 
gum-resin obtained by incision of the bark. Each 
plant yields about 14—2 lb. of the product which 
is collected in the cold season. The resin occurs 
in vermicular or stalactitic pieces, pale yellow, 
brown, or dull-green in colour with a bitter aro- 
matic taste and balsamic odour. It is largely used 
as incense, as a fixative in perfumery, in medi- 
cine, and as a substitute for African Bdellium. It 
is a common adulterant of myrrh.* 

Guggul has a wide range of usefulness in indi- 
genous medicine. It is astringent and antiseptic. 
When taken internally it acts as a bitter, stoma- 
chic and carminative, stimulating the appetite 
and improving the digestion. Like all oleo-resins 
it causes an increase of leucocytes in the blood 
and stimulates phagocytosis. It acts as a diapho- 
retic, expectorant and diuretic, and is said to 
be a uterine stimulant and eémmenagogue. The 


*Myrrh or Herabol Myrrh of commerce (Sans.—Rasagandht, 


. Hinni —Bol) is derived from Commiphora 
samudro oin ean and probably also from C. abyssinica Engl. 
aa C. schimperi Engl., inhabitants of the Somali and Arabian 
littorals of the Red See. According to most authors, C. myrrha 
(Nees) Engl. and C. molmol Engl. ex Tschirch are Sy nonymons r 
indeed they treat the latter as a varioty of C. myrr a and ca 
it var. molmol Engl. Tschirch, however, gives it a specifio rank. 
Like the type, the variety molmol also yields LN i , 3 

Herabol myrrh is often confused with Bissabol Myrrh o 
Sweet Myrrh, which is derived from C. erythraea eae Engl., 
REA found in Somaliland. Hebel oe as been used 

m $ 
ense, perfumes man obalmi Tade aa 


jeld gum-resins of commercial importance 
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Fig. 119.—Commiphora mukul 

resin is used in the form of a lotion for indolent 
ulcers and as a gargle in caries of the teeth, 


weak and spongy gums, pyorrhoea alveolaris, 
chronic tonsilitis and pharangytis, and ulcerated 


A SN Matis ER i i Eaa RS 


throat. It is also used as a stomachic in chronic 
dyspepsia with dilatation and atony of the walls 
of the stomach. Inhalation of the fumes from 
burnt guggul is recommended in hay fever, acute 
and chronic nasal catarrh, chronic laryngitis, 
chronic bronchitis and phthisis (Chopra, 288). It 
is an ingredient of ointments for ulcers. 

The commercial product contains about 4:65% 
foreign matter and about 1-45% of an aromatic 
essential oil besides gum and resin (Dutt et al., 
Indian J. med. Res., 1942, 30, 331). A sample of 
oleo-gum-resin from Ajmer-Merwara contained: 
moisture, 6:1; volatile oil, 0-6; resin, 61; gum, 29-3; 
and foreign matter, 3:2%. The resin can be 
separated from the gum either by hot expression 
at 120—130° or by solvent extraction. The yield 
by the former process is about 10% less than that 
obtained by solvent extraction (61%). The puri- 
_ fied resin is transparent in thin films, but translu- 

cent or even opaque in bulk. It is completely 


g ; * i 
= soluble in most of the organic solvents and in 


i with vegetable waxes, stearic acid and resin. 
an elemi resin it can find various applications 
on account of its aromatic odour it may find 


aa DA 


. a more profitable outlet n aA 


jand can be used in the manufac 


. C CONGEA Roxb. 
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residue remaining after the perfumery 


° (S) 2 ` 
resin by hot expression still retaing aan of T 


; , tu © Tesi 
(For. Res. in India and Burma, 1946 fat 
l 


70—72). The following values have bea, | M. 
ed for Indian bdellium: acid val Cen Teco. 
jester val., 46°8—48'5; petroleum ” DT 
,13:3—16:6% (Thorpe, I, 658). Itd Er extr 

5 5 ; r k oes not w) 
benzoic acid, cinnamic acid, benzyl ent 
benzyl cinnamate or vanillin, and cana 
used as a substitute for Balsam of Tala be 
Myroxylon balsamum Harms (Dutt et a Pon 
cit.). » doc, 


C. roxburghii (Arn.) Engl. syn. Balsamog 
roxburghii Arn. 

D.E.P., I, 369; Fl. Br. Ind., I, 529, 

A dwarf tree met with in east Bengal, Assam 
and Central Provinces. It is similar to C. mukul 
in appearance but the leaves are somewhat larger 
and thinner. It yields an aromatic gum-resin 
which is used in the same way as. the resin from 
C. mukul. 


-~ 


endron 


Conessi bark—see Holarrhena 


(Verbenaceae) 
D.E.P., II, 517; Fl. Br. Ind., IV, 602. 
A genus of about 7 species of large climbing 

shrubs distributed in Burma and Malaya. C 

tomentosa Roxb. var. azurea (C. azurea Wall) 

bearing pale dull red blossoms, is a ponia 

garden plant in India. It is propagated y 

cuttings. The plant may be grown as 4 hedge. 


‘JONIUM Linn. (Umbelliferae) 
D.E.P,, II, 517. Bee 
A genus of 5 species of herbs, distribute 

the north temperate regions. C. maculatum ber 

(Porson Hemiock) of Europe contains â conine 

of alkaloids, the chief of which ae It is 

‘used medicinally in spasmodic disorael>. 

rarely used now. 


CONNARUS Linn. (Connaraceae) 


A genus of about 120 species On T P 
trees, distributed in the tropics. ‘an Andamam 
cies occur in India, Burma, Ceylon 
C. monocarpus Linn. 0. 

DEP., II, 517; Fl. Br. Ind, M, Sodi par: 

Mar.—Sunder; Tam.—Cedipp™ 


Tolage; Mau.—Kurila, kuriel. di. 
CryvLon—Radaliva, chettupulure m 
A much-branched, straggling i penins 

the western parts of the India 


ee It pears yellow flowers and long, bright 
on. 

red fruits. of the fruit is used in eye diseases, 
coction, in syphilis (Chopra, 477; 
Destructive distillation of 
t yields an oil used as an application for 
the Tools (Rama Rao, 104). The bark and wood 
gwellings use in the treatment of ulcers (Lewis, 

3) The fatty oil obtainable from the seeds is of 
ae importance. 

c paniculatus Roxb. is a large, climbing shrub 
Mee in Madras, Bengal, Assam and Burma. 
esa itable for soap-making can be obtained 
e seeds (Fl. Assam, II, 3). C. semidecan- 

n. C. 
m es prong the species found in India and 
reported ac possessing medicinal properties. 


CONOCEPHALUS Blume (Movaceae) 

Fl. Br. Ind., V, 545. 

A genus of about 27 species of climbing shrubs, 
distributed in the Indo-Malayan region. The 
stems of C. suaveolens Blume, a large climber 
distributed in the eastern Himalayas and Khasi 
hills, yield, when cut, a potable watery sap, used 
also for diseases of the eye. The roots are used 
for poulticing itch (Burkill, I, 651). 


CONVOLVULUS Linn. (Convolvulaceae) 

A genus of about 370 species of herbs or under- 
shrubs, erect, prostrate or climbing, distributed in 
tropical and temperate regions. Many species are 
ornamental. 


C. arvensis Linn. Derer’s Foor 
SER, II, 518; Fl. Br. Ind., IV, 219. 
Bie me ccrabala, rajbala; Hinp1—Beri, haran- 
hy hed Benc.—Gandhbhadali, gondal; 
This ar, veladi; Mar.—Haranpag, chandvel. 
a e oes; widely distributed in India, has a 
a Py aes and a trailing or twining 
The ee possesses cathartic properties. 
taly) sta olic extract of the whole plant (from 
0% resi S, On evaporation of the solvent, 1:52— 
1d.) a nous Substance with: acid val., 9-41— 


matter I Sap. val., 196-0—197-3. The resinous 


; about S an acrid taste and its cathartic action 


Domon â third of that of jalap resin (from 

ang purga Hayne). The aaea rhizome con- 

'(%: iod resin. The seeds contain a fixed oil (c. 

89; wep Val, 103:2). (Chem. Abstr, 1947, 41, 
l ola T, 1008; Jamieson, 469). 

dodak) Kae aulis Choisy (Punjab—Porprang; 

§ useg . S in the plains of northern India. It 


fresh allay a vegetable. Steam distillation of the 
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tinge and a characteristic odour (d?8°, 0-8610; 

ny", 1-4676; acid val., 0-79; ester val., 11-5; and 
acetyl val. 25-6). An alkaloid, sankhpuspine, 
C ,,H,,NO,,m.p., 162—164°, has been isolated 
from the plant (Chem. Abstr., 1948, 42, 4717). 

C glomeratus Choisy (Gus.—Runchhaliveldi),. 
occurring in Kathiawar, Sind, Rajputana and the 
Punjab, and C. spinosus Burm. f., occurring in 
Afghanistan and Persia, are purgative, a property 
possessed by many members of this family. C. 
spinosus and C. le ocalycinus Boiss., distributed in 
Baluchistan and Persia, are considered useful as 
fodder. 

C. scammonia Linn. (Htnp1t—Sak munia), a 
native of the Mediterranean region, is said to be 
grown to a limited extent in India. It was the 
original source of Scammony Root, Scammony 
Resin and Scammony Gum-resin. Gross adultera- 
tion, high prices and uncertainty of supplies have 
led to their being replaced by products derived 
from Ipomoea orizabensis (Pelleta) Ledenois, 
which are now official (Trease, 473). The roots of 
C. scammonia contain on an average 8% resin 
together with dihydroxy cinnamic acid, p-methyl- 
esculetin, ipuranol, sucrose, a reducing sugar and 
starch. The resin consists mainly of the glyco- 
sides and methylpentosides of jalapinolic acid and 
its methyl ester. On hydrolysis it yields rhamnose 
and jalapinolic, methylbutyric, tiglic and formic 
acids (B.P.C., 561). Most of the resin available in 
the market is imported from Syria and Asia 
Minor and is grossly adulterated. Scammony isa 
hydrogogue cathartic and is administered in 
dropsy and anasarca (Chopra, 574). It isa drastic 
purgative and may cause nausea and vomiting. 
Large doses cause acute gastro-intestinal irrita- 
tion, and if absorbed, produce cystitis and neph- 


ritis (B.P.C. 935). 


Copal tree, Indian—see Vateria 


COPERNICIA Mart. (Palmae) 


Blatter, 151. ers 
A genus of about 47 species of palms distri- 


buted in tropical America and West Indies. 

C. cerifera (Arruda) Mart., the Brazilan wax 
palm, from which the well known Carnauba Wax 
is obtained, is occasionally grown in Indian gar- 
dens. The wax is secreted on both surfaces of 
the leaves. The leaves are dried and beaten to 
shreds and the wax removed by hot water. | The 
main constituents of the wax (m.p., 84—86°) are 
myricyl cerotate, myricyl alcohol, ceryl alcohol, 
and cerotic acid. More than 50% of it is un- 
saponifiable. The wax 1S largely ‘used in the 
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Digitized by Arya Samaj Foundation Chennai and eGangotri 


COPERNICIA 


manufacture of candles, 
graph records. It is al 
furniture. The fruits 


boot polishes and phono- 
so suitable for polishing 
(which are bitter) and 


ices are edible. The leaves are used for a 
Bee of purposes, such as thatch, packades, 
hats, ete. The roots are used as a substitute a 
sarsaparilla. The wood from the basal part o 
the adult tree is durable and lasts for many years 
even in exposed positions (U.S.D., 1648). 


COPPER ORES ; 
Deposits of copper minerals are widely scatter- 


ed in all parts of the world, and in some countries, 
they have been mined for thousands of years. 
In India, copper was smelted in considerable quan- 
tities many centuries ago in Chota Nagpur, 
Rajputana and south India, and also at various 
places along the outer Himalayas as in Kulu, 
Garhwal, Nepal, Sikkim and Bhutan. The anci- 
ent smelting industry in India has died out, and 
it is only in recent years, in the Singhbhum dis- 

- trict of Chota Nagpur, Bihar, that copper smelting 
by modern methods has been revived. 

Copper occurs principally in the form of sul- 
phides, carbonates and oxides, and as native 
copper. Over 90% of the copper metal is now 
extracted from sulphide ores. Silver and gold are 
commonly associated with many copper deposits, 
and lead and zinc minerals are also sometimes 
found. The more common copper minerals found 
in India are: 

Chalcopyrite or Copper pyrite, Cu,S: Fe,S, 
(Cu, 345%; sp. gr, 41—43; H., 3-5—4). Crys- 
tallises in the tetragonal system. Colour, brass 
yellow, but the exposed surface is commonly 
covered with an iridescent tarnish. Lustre, 
metallic. Streak, greyish black. 

Chalcocite, Cu,S (Cu, 79-8%; sp. gr., 5-5—5:8; 
H., 2:5—8). Crystallises in the orthorhombic 
system, generally massive. Colour, greyish black, 
with a bluish or greenish surface tarnish. Lustre 
E a Streak, greyish black. ; 

ornite, Cu,FeS, (Cu, 63:3%; sp. gr., 4:9—5:4; 

H., 3). Crystallises in the cubic a cae 
pinkish brown, but the exposed surface rapidly 
acquires a blue tarnish, commonly iridescent 
Lustre, metallic. Streak, greyish black, 

Tetrahedrite, 4Cu,S-Sb,S, (Cu, u 

) p to 

450177; sp, gr, 44—51; H., 3—4). Gene- 
rally contains some silver in part replacement 
of copper; arsenic commonly replaces part of 


i antimony. Tetrahedrite crystallises in the cubic 


tem. Colour, steel grey to iron black. Lu 
em 3 o st 
c. Streak, metallic grey, reddish ea 


Specific gravity 
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Covellite, CuS (Cu, 66-4%,. SP. gr 


1.5—2). Crystallises in the » 4&6; 
ae indigo blue. hexagonal Syste 
Native copper, Cu (sp. gr., 8.9. n , 
Crystallises in the cubic system, Colo” 25.3) 
red. Streak, metallic. Ductile ang ae Copper 
Malachite, CuCO,* Cu (OH), (Cy 57 gok, 
g 3:9740; H.. 3-5—4), Crystallises %; sp. 


ight gr 
i Streak, pale ac 
Azurite, 2CuCO; Cu (OH), (Cu, 55.1 m 


gr, 3:-7—3:°8; H., 3-5—4). Crystallise 
monoclinic system, but usually massive 
azure blue. Lustre, vitreous or dull, 
blue. | 

Cuprite, Cu,O (Cu, 88-8%; sp. gr., 5-8-6-1: 
H., 3-5—4). Crystallises in the cubic system 
generally massive or earthy. Colour, red to 
brownish red. Lustre, submetallic to earthy, 
Streak, brownish red. 

The primary form in which copper occurs in 
nature is the sulphide; the only important excep- 
tion is native copper. The sulphides have been 
deposited in the rocks of the earth’s crust by 
uprising solutions containing copper sulphides. 
Nearly all known copper deposits are connected 
with igneous rocks, especially of the more acid 
nature such as granite, granodiorite and quartz 
monzonite. This relation is generally interpreted 
to mean that copper sulphide solution repre- 
sents a final or residual solution from igneous 
magma, which migrated into adjacent rocks 
during the final stages of igneous activity. Some 
authors have suggested that copper oe 
have emanated from a yet deeper source than 
that represented by acid igneous magma. PE 

The types of copper-ore bodies are nue 
but, according to the form which they = ) 
they may be classified into 4 general T ihe 

(1) Disseminated uk 


s in the 
: Colour, 
Streak, Dale 


ore-bodies—In i 
copper-bearing minerals are generally ther 
through a considerable body of TOCK “ime 


igneous, metamorphic or sedimentary coppe" 
greater part of the world’s production 
comes from deposits of this type: ore-bodies 
(2) Massive irregular or lenticular complete 
—These are formed by a more OF ae gulphide 
replacement of large bodies of rocks à 
solutions. s, the copper 
(3) Vein deposits —In many are’ ' along shes 
bearing solutions found their way d Y 


in the rocks ne coppe 
pressures” tyres 
frac d opt? 


zones and fractures 
changes in temperature and 
minerals were deposited along infille 
form veins or lodes. Where they 


l Rec, u, and 1 


; formed fissure veins, and where they 
fissures, a narrow porous shear channel, they 
repla d T cement veins. These veins or lodes 
formed ae width from a few inches to 50 ft. 
may vary The Singhbhum deposits in Bihar are 


or N 

of this tyP its following stratigraphic beds.— 
4) Dep r deposits are associated with parti- 
‘ons of bedded strata. They are a 
disseminated deposits. The most 
© tant of these are the deposits of native 
impo! formed in the vesicular lavas and the 
eer edded conglomerates and sandstones in the 
DE aw Peninsula, Michigan, U.S.A. 

e etween the surface and the underground 
water-table, the rocks- are subject to oxidation 
and to the solvent activities of circulating waters. 
Above the water-table, the sulphide minerals tend 
to become oxidised with the formation of sul- 
phates and sulphuric acid. The downward circu- 
lating waters tend to leach out copper from the 
surface as soluble salts which become precipitat- 
ed by sulphides as secondary sulphides and are 
concentrated immediately beneath the water- 
table. In rich sulphide, particularly massive, 
deposits, downward movement of copper may be 
slow, and the enriched zone of secondary deposi- 
tin may be shallow and thin. In disseminated 
ore-bodies, the downward movement of copper is 
faster and the zone of enrichment may be thick. 
Under ideal conditions, four zones may be formed 
from the surface downwards: (1) a surface zone 
almost completely leached of copper; (2) a zone 
containing copper carbonates or oxides extending 
a tO the water-table; (3) a zone of enrichment 
a Rng secondary sulphides brought from 
ay ee primary sulphides; and (4) the primary 
T the eee num, Bihar, the water-table is close 
fee Bc’ Some carbonate and oxide are 
cial ante € surface, but the zones of oxidation 
sulphide ament are almost absent and primary 

S occur close to and even at the surface. 
Assam. c DISTRIBUTION - 
Southeastern ce was at one time mined in the 
engal corner of Manipur district. 

Slates and poper minerals disseminated in 
Mineg by = ists of the Daling series, have been 
Darjee ing Fee methods in several places in 
ndiq, ee (Dunn, Rec. geol. Surv. 
of ising A eae No. 11, 22). Perhaps the most 
Mo ese Is at Komai, on the left bank 


D in ak Where lenses from 2 to 4 ft. in width 
0 


as Be mls from an adit assaying 

“Jeol. ç, CWt. 8 gr. gold per ton (Hayden, 
mite Was i. India, 1904, 31, 2). At Pashok, a 
tked between 1854 and 1870, but was 
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is ooo oe was of low grade; the site 
Sain IG ew y a tea garden. At Mangphu, 
iene nk of Tista, lenticular veins up to 
. , are said to assay 4% Cu. Near the 
head of the Chochi stream, 1,100 ft. above and a 
mile north of Rani Hat, a vein, 18 in. wide, was 
eee a Oe 90 ft. down the dip. A mine was 
DEA ng the last century on the western 
slope of Youngri Hill, but the vein was thin and 
= age ae ore, poor. A seam of solid ore rang- 
in. to 12 in. thick is exposed in the 
bed of Chel river. A mine 2 miles north-east of 
Kalimpong was abandoned because of the hard- 
ness of the quartzite country-rock. 

Copper has been reported in the south-west 
corner of Bankura district at Khatra, Narainpur 
Sarengarh and Nilgiri. The last three deposits 
are of no economic value. The Narainpur 
occurrence was prospected by trenching, but 
apparently without success (Dunn, Mem. geol. 
Surv. India, 1937, 69, pt. 1, 121). 

Occurrences of copper sulphide in the form of 
veinlets, 4 in. thick, in a quartz vein, 30 ft. 
thick, has been recorded near Goapata (26°46’: 
89°34’), 2 miles, WSW. of Buxa Duars, Jalpaiguri 
district (West, Rec. geol. Surv. India, 1948, 81, pt. 
1, 46). 

Bihar—In Singhbhum a copper-bearing belt, 
some 80 miles in length and marked by old work- 
ings, commences at Duarparam on Bamini river 
in Kera Estate, and strikes in an easterly direc- 
tion through Kharasawan and Saraikela States 
into Dhalbhum sub-division, where it curves to 
the south-east through Rakha Mines and Musha- 
bani (Mosaboni), ending at Baharagora. 

The copper ores of Singhbhum are related to 
tongues of granite which intrude into the schists. 
The ores occur as veins in the granite and in the 
neighbouring mica-schists, quartz-schists and epi- 
diorites or hornblende-schists. The veins are best 
developed along a zone of overthrust where they 
form well-defined lodes, as at Rakha Mines 
Mosaboni and Dhobani. At Mosaboni the coun- 
try-rock is granite, altered to chlorite-biotite- 
quartz-schist along the lode channels; at Dhobani 
it is epidiorite altered to biotite-chlorite-schist 
along the lodes, and at Rakha Mines it is quartz- 
schist altered to chlorite-sericite-quartz-schist 
along the lodes. Individual lodes normally con- 
sist of one or more veins of solid sulphide vary- 
ing in thickness from 1 in. to occasionally 2 ft., 
but the average is only 5—7 in. On either side 
the sheared country-rock is partially replaced by 
sulphides up to a variable width. The main sul- 

phides are chalcopyrite and pyrrhotite with some 
pyrite, pentlandite, violarite, and millerite. In 
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COPPER ORES 
cludes quartz, chlorite, 


addition, the gangue 1m : 

biotite, ee ne: magnetite and apatite. At the 
surface the sulphides have been oxidised, and. in 
the dumps left by the ancient miners are found 
specimens of malachite, azurite, chrysocolla, cup- 
rite and native copper. For the most part, the 
ores at the surface have been mined so thoroughly 
that outcrops of vein material are rare. 

The most favourable section of the copper belt 
extends south-east from Rajdah to Badia. At 
Rajdah, the lode is in mica-schists. At Rakha 
Mines, the copper lodes are in quartz-schist. 
Here the main lode was developed down to a 
depth of 900 ft. at the 9th level, when mining 
was stopped in 1922. The average strike length 
of the workings was about 1,600 ft. and the dip 
of the vein, 43°. The lode was almost complete- 
ly stoped out down to the 6th level. There is 
another lode in the hanging wall, but little is 
known about it. A little to the south are other 
veins, one of which has been developed from 
No. 4 shaft down to about 300 ft. On the western 
side of Rakha ridge, there is a line of old work- 
ings which was once cleared out, but no extensive 
prospecting has been done. 

On the north-eastern side of Sideshar, to the 
south of Rakha Mines, some prospecting has been 
carried out, but further work in this section 
appears to be desirable. Near Chapri, boreholes 
were put down between 1918 and 1920, but only 
One gave encouraging results. 

A little to the south, at Surda, The India Copper 
Corporation opened up workings, but operations 
were suspended in 1938 when about 4,000 tons of 
ore (Cu, 3:06% av.) had been taken out. 

_ Two roughly parallel lodes have been worked 

in Mosaboni mine, the Main and the West lodes 
They dip east at approximately 30°—35° from 
the horizontal, and have been developed north and 
south for a total distance of c. 6,000 ft. At the 

close of 1940 the ore reserves standing at Mosa 
boni mine amounted to about one million sh t 

tons with an average assay value of 2-00% co a 
Further to the south of Mosaboni E et 
has opened up the lode along the line of Bees 
at North Badia and Badia. Uatieneround, T ate 
have been driven along the west lode ch ae 
connecting Mosaboni mine with North vc ? 
over a total length of 15,000 ft. but much E fe 
is barren or not paying. In addition, a s this 
tion of the main lode has been exposed Gen 
Badia, but there are no indications so fa ae 
existence of this lode at Badia where aes 
have been solely confined to the ae ot the 
west lode. At Dhobani, to the pepate 
’ west, a parallel 


lode in epidiorite has been developed, and the ore 


reserves at the end of 1938 amoun 


short tons averaging 3-14% cope to 197 


South of Badia, indications of onl 
are found south of Gohala, near R Small vein 
Khejurdari, but no indications of anas, ang at 
size are observed until the Subar N ox 

narekh 
crossed north-west of Baharagora. Int 
here, at Thakurdih, Jharia, Charak 
Mundadevata, there are several long 
copper workings which deserve pros 
have not been investigated. 

Elsewhere in Singhbhum, sm i 
have been seen at Churia Danae ane Workings 
koali; they are not worth prospecting aoe 

Several attempts have been made withi 
last 70 years to develop the old Baragunda ae 
workings in the Giridih sub-division of We 
bagh district. The deposit was described b Ae 
(Trans, Fed. Inst. Min. Eng, 1895, 9, 427). tie 
ore is in mica-schist, distributed over a zone 1-9 
ft. in width and averaging 14 ft., the average 
assay being 1—1-5% copper. Oates records that 
The Bengal Baragunda Copper Co., formed in 
1882, opened up 5 shafts; the most westerly shaft 
reached a depth of 330 ft., and from this 5 levels 
communicated with 2 other shafts to the east. 
Over a period of 10 years the maximum monthly 
production was 40 tons of copper, but the average 
of the best years was only 25 tons. In 1888, the 
Company produced 218 tons of refined copper 
(King Rec. geol. surv India, 1889, 22, 250). 

In Santhal Parganas, copper minerals have been 
recorded from 2 localities. At Bhairukhi, Sher- 
will (Geol. & statist, Rep. Dist. Birbhum, 18, 
34) in 1855 excavated narrow veins of copper ore 
which strike east and west for 100 ft. in tremo- 
litice schist enclosed in biotite-gneiss, commony 
garnetiferous. The veins were followed to ê 
depth of 1,500 ft. by The Deoghar Mining Co» mi 
only a few tons of ore, mixed chalcopyrite 4” 
bornite, were extracted. rded 

In Manbhum, copper ores have been ane 
from Punda, Kalyanpur, Kantagora ara nomio 
khun but none is likely to be ai CN" 
importance. F 

Central India—Old copper workings “eins in 
in Indore State. One of the ore-bearing Vs ft 
this State is about half a mile long an of 4 
Wide Analysis showed a mazina 
copper. The deposit is regarded to ma west, ° 
too uncertain to deserve prospecting : 
cit.). 

Central Provinces.—Copper V 
Sleemanabad railway station an 
railway station in Jubbulpore 
deposits have been reported 8 
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Ra 1908, and again in 1937 when 


osed to use ; 
er sulphate. The veins range in 
6 in. to 3 ft. and can be traced for 
OT t along the strike. One lode was 
ay down to 80 ft. in 1904-08. The ore 
i of chalcopyrite, galena, tetrahedrite, 
d magnetite, with quartz and barite as 
E The country-rock is dolomitic lime- 
ue. Around Niwar similar small veins have 
p found in several places. The ores contain 
been i amount of silver and a few grains of 
sme opper content has been reported to be 
but there is no information as to the 
-body over which this applies. 
The evidence available so far has not been en- 
couraging. Small deposits of copper have been 
prospected at Karamsera, Balaghat district. 
Kashmir and Jammu.—According to Middle- 
miss (Miner. Surv. Rep., Jammu & Kashmir, 
1929, 13) there are a number of occurrences of 
copper minerals in Kashmir and Jammu, where 
they are distributed as lodes with a quartz 
gangue in Paleozoic slates, or as veins following 
planes of brecciation in the Great Limestone. 
They were mined in a few places in ancient 
days, Some of the deposits discussed by Middle- 
miss appear to be ‘new discoveries, and the possi- 
bility of “working them under modern conditions 
will depend on the opening up of the country 
y communication lines, on the co-ordination of 
related industries, and on the utilisation of by- 
ae . The two most important deposits 
i pence those of Shumahal near Hapatnar 
en valley and Gainti in Riasi district. 
ca mee copper workings on an extensive 
nod of a be seen in Nellore, in the neighbour- 
fined meee penta (Ganipenta), but are con- 
Payable au to the surface. The existence of 
thoroughly at appreciable depths has not been 
Workings Ma Ssu gated, Extensive old copper 
districts ad, known in Coimbatore and Guntur 
itom Bell occurrences have also been reported 
a ary, Cuddapah, Kurnool and Trichino- 
ed by opper ores had been mined and 
8 district e ancients at Ingaladhal in Chital- 
Sa inten also perhaps near Kalyadi in 
ate. end at one or two other places 
ili =, 1925, 5 tons of copper ore were 
5 to = 1 in Mysore district. A produc- 
nd 51 78 Was reported from Chitaldrug in 
ab. m cus in 1938. 
Ccurrences of copper have been 
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recorded from time to time in Kangra, Patiala 
ore Simla, but little is known DU them. In 
S A copper carbonate occurs near 
Fe nd Telgani Khala. The area requires 
depts Prospecting for the sulphide ore at 

Rajputana.—Copper was mined, up to quite re- 
cent times, in various parts of Rajputana. Perhaps 
the most extensive deposits occur in Jaipur 
State, near Khetri, Babai and Singhana, where 
copper minerals have impregnated black slates. 
Cobalt is associated with copper ores at Babai. 
No information concerning the grade of ore is 
available, but the deposits are said to persist in 
depth. Occurrences of copper at other places in 
Jaipur and in Ajmer-Merwara, Alwar, Bharatpur, 
Bikaner, Bundi, Dholpur, Jodhpur, Kishengarh 
and Udaipur have been reported (Heron, Trans. 
Min. geol. Inst. India, 1935, 29, 289, 391). > 

Sikkim.—Several lodes of possible value exist 
in Sikkim. The copper is associated with bis- 
muth, antimony, tellurium and cobalt (Dunn, 
Rec. geol. Surv. India, 1943, 76, Bull. No. 11, 53). 

One of the obstacles to the exploitation of 
copper ores of Sikkim and Darjeeling is the 
inaccessibility of the areas, and the lack of ade- 
quate communications. 

U. P.—Chalcopyrite occurs in numerous locali- 
tites in Garhwal and Almora districts. It was 
formerly mined at Pokhri and at Dhanpur. Both 
undertakings turned out to be failures. Auden, 
who visited Pokhri in 1939, states that the work- 
ings are scarcely recognisable, but there were 
probably two lodes situated in chlorite-phyllites 
and schistose quartzites, the southern lode having 
a footwall of sideritic limestone. ae at 
Dhanpur is about 175 yds. in length and cuts 
eA limestone. Occasional small crystals of 
chalcopyrite were seen in the roof of the adit 
in .1939 but no persistent lode was found. 

A small lode of chalcopyrite and barite occurs 
near milestone 46/137 on the Hardwar-Badrinath 
pilgrim tract (Kandi Chatti) along a fault zone 
in Simla slates. 

Numer boulders containing veins of chal- 
copyrite, quartz and felspar were found by Auden 
in 1939 on a moraine descents from a bia 

Mana Glacier. ese veins occur in 
oe which is intrusive into Simla slates. The 
boulders were found at a height of 17,500 ft. and 
their provenance must be at a still greater alti- 
tude in a region difficult of access. 

Copper occurrences have been recorded from 
localities near Askot (Holland, Rec. geol. Surv. 
India, 1907, 35, 35). Small old workings near 
Dewal Thal were recently examined by The 
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Indian Copper Corporation, but 
disappointing. 
MINING AND TREATMENT : 

The method of mining adopted for any parti- 
cular deposit depends on the type of ore-body. 
The disseminated deposits are commonly low 
grade; they occupy a great area and are covered 
by a thin overburden. Such ore-bodies may be 
worked by open-cut methods, using mechanical 
shovels along benches. If the open-cut is taken 
to such depths that haulage of the ore in trains 
running on spiral tracks ascending the sides of 
the open-cut, or by large diesel lorries, becomes 
uneconomical, the broken ore may be drawn 
through under-ground workings below the open- 
cut and transported to the surface. Such an open- 
cut is known as a glory hole. The upper parts of 
the vein and replacement deposits also are mined 
by glory hole in some cases. = 

There are limits to which a low grade dissemi- 
nated deposit can be followed profitably in 
depth by open-cut methods. Some low grade 
deposits occur under such a thick capping of 
overburden that it would not be profitable to 
strip the overburden. These low and high grade 
deposits, such as lenses and irregular replace- 
ment masses, veins of various types and ore- 
bodies which follow particular stratigraphical 
beds, may be worked by underground mining 
methods to great depths. 

Naturally small deposits can be mined profit- 
ably only if the ore is rich. Such veins may not 
be large enough to sustain the erection of an ore- 
treatment plant and, if at a distance from a 
smelter, freight increases costs. In such cases 
the only concentration possible may be simple 
pani Pire, an ine ore, to be profitable, may 

e practica i A 
son TA ae y pure sulphide, assaying 

In large deposits, the grade of ore which can 
be profitably mined by underground methods 
depends to a large extent upon the efficiency of 
the method adopted for extracting the ore The 
mining of such ore-bodies may be divided broad- 
ly into two distinct operations: developing and 
stoping. In developing, shafts are sunk, cross-cut 
extended to the ore-body at regular inter iS > 
depth, levels driven along the ore-bod; anal ee 
nected by winzes and rises. The Feah is ae 
made accessible, and is divided into blocks; assays 


were found to be 


= of the ore made at prescribed int 

mi : : ervals ma = 
page cation of payable and unpayable aa 

DE eposit, an ermi ; 

= of ore reserves, permit estimates to be made 

established, blocks of payable ore between the 


When workable reserves are 


É upper levels are removed by stoping; at the 
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same time, development is co 
and, if necessary, laterally, 


The methods of stoping ado 

l pted Sery 
ly according to the type and siza sidera, 
the kind of country-rock. Ore-boqy and 


At the Mosaboni mine, b 
developed down to a seu aa have bee 
incline, or 1,700 ft. vertically. Th 0 ft. o the 
mined in the early days was 339% Gee Of ore 
Cu. ore is now profitable to mine We but 1-29, 
breast stoping, leaving the stopes io è ining is by 
timber or support packs as requ but usi 
parts of the wall. The ore is hand sh for loose 
mechanically scraped from the stone g 
through chutes to trucks along the e down 
and hauled to the main incline Sheet 
shaft the ore is dropped through grizzlies j ae 
pockets below the plat and above iho gis 
larger pieces being broken by sledge hence 
necessary, to permit them to drop through ae r 
bars. From the ore-pocket, the ore is ie 
required into the skip for haulage to the sities 
At the mine head the run of mine ore is crushed 
to 3 in. cubes, then hand-picked on belts to 
remove waste rock, when it passes to a secondary 
Symons crusher and reduced to § in. The 
product is screened and the oversize crushed in 
rolls. It is then taken on a belt conveyor to 
the ropeway storage bins. From the bins the 
ore is fed to buckets and conveyed a distance of 
about 6 miles over a mono-cable serial ropeway 
r the concentration mill storage bins at Mau- 

handar. 

Most ores require treatment in concentrating 
plants prior to smelting, in order to eliminate 
as much waste materials as is economically prac 
ticable. Some ores, particularly from massive 
sulphide deposits, or siliceous oxidised ores C™ 
taining silver, may be sent direc 
At the treatment plant, the ore is first & 
very fine size—various types of grindin 
being used according to: the type of Ore Gl 
grinding, the ore is treated for the sep? sociated 
the copper-bearing minerals from the rai 
gangue minerals. For oxide ores some n the 
gravity separation is used, relying pe coppe! 
difference in specific gravities between 


minerals no longer provide a” í 
to the world’s copper production. 1 methods 5 
For the sulphide minerals severa” pe use 


. j i a j 

gravity separation and flotation Topcenttai 
3 A : iunction, n 

either singly or in conjunc Ro almost" thet 


the ore, but simple flotation is. wee a 
sal. In this method certain Crying 
reagents are added to the water © 
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in suspension, and aerated by 
ound, several methods. The pwn are 
0 ied to the surface and the 
carrie >it 
: essed and taken off as tailings. The 
ue is dep lective and designed to separate 
ay þe se 2 
rocess ™ r more valuable minerals. In the 
in Wr ation plant of The n Copper Cor- 
aubhandar, over o of the copper 
iiy froth flotation in the concentrate 
js recoVe approximately 28% Cu. After filter- 
Bes ving, the concentrate is charged into 
ng peratory smelting furnace which produces 
tte carrying 42% copper and a waste slag. 
Oe atte is treated in converters where the 
Dr and iron are removed, leaving low grade 
Baten copper, which then passes to a refining 
oe for the production of refined copper in 
of form (about 99:5% Cu). The main impurity 
in the ingot metal is nickel. Practically the whole 
of the refined copper is remelted and converted 
into brass or yellow metal by the addition of zinc. 
The cast yellow metal is rolled into sheet. All 
plants at the mine and works are operated by 
electricity generated at the works. 
USES 
Copper has the widest application among the 
non-ferrous metals. Pure copper is ductile, malle- 
able and tough, and takes a brilliant polish with a 
characteristic red colour. It is an excellent con- 
ductor of heat, but perhaps its most valuable 
property is its high electrical conductivity which 
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has made it so indispensable in the electrical 
industry. It is used in many forms, such as rods, 
bars, sheets, strips and castings, but more parti- 
cularly as wire. 

The purposes to which copper and its alloys 
are applied in industry make an impressive list. 
The more important applications are in the elec- 
trical industry—for generators, motors, electric 
locomotives, switchboards, light bulbs and 
sockets; wire and cables in buildings, ships and 
railway stock, and in railway electrification and 
signalling, tramways, automobiles, radio broad- 
casting, light and power lines, telephone and tele- 
graoh—flexible wire for all purposes, and in 
wire cloth. Apart from wiring, much copper is 
used in buildings, refrigerators and air-condition- 
ing. It is used for coinage and ammunition, and 
in all kinds of castings such as bearings, bushings, 
valves and fittings. It enters into a large number 
of manufactured products such as tubes for con- 
densers and oil burners, rivets, pins, eyelets, spark 
plugs, flash lights, oil lamps, domestic utensils, 
water heaters, fire-extinguishers, water meters, 
thermostats, yacht-fittings, clocks and watches, 
safety razors, blasting caps, electrotyping and 
engraving sheet, and all kinds of machinery. 

Copper is an ingredient of many alloys, the 
principal ones being brasses and bronzes. 

Copper sulphide is used as a tree spray; to 
eliminate algae, etc. in reservoirs; in dyeing and 
calico printing; and for the preservation of timber. 


TABLE 1—PRODUCTION OF COPPER ORE IN INDIA 


Bihar (Singhbhum) Central Provinces Total meee 
eS refined copper 
ice bo ie. to aeons Qty. Value (tons) pE 
(tons) (Rs.) (tons) (Rs.) (tons) (Rs.) 
XB) 360,216 41,87.540 360,624 47,89,340 6,535 
1949 410,205 13,33,639 401,298 73,34,235 6,850 
pl 381,326 59,16,677 115 3,450 381,441 59,20,127 6,019 
Me 363,048 57,22,876 118 3,540 363,166 57,26,416 5,874 
y 359,763 61,80,100 4 359,789 61,80,492 6,100 
E 325,967* 67,22, 790 50 5,000 326,017 67,27,790 5,730 
oy 329,395* AN 3 329,325 70,99,300 6,000 
pa 352,712 71 oe Le 352,712 71,70,096 6,311 
e ft 3 323,035 60,35,118 5,981 
323,035 60,35,118 
* Tacludes and 20 tons valued at Rs. 400 in 1945. 


tong 28 t 
ng Valued at poe ore valued at Rs. 392 were produced in Nellore 
A » Were produced in Mysore State in 1939 and 


Production in Manbhum —165 tons valued at Rs. 300 in 1944, 


(Madras) in 1943 ; 408 tons of ore valued at Rs. 1,800, and 58 
1940 respectively. 
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Copper chloride is a powerful 
also used in calico printing. 
malachite and azurite—have 


manufacture of paints. 
PRODUCTION 


The world’s production of copper has in 
creased enormously, particularly during the last 
12 years. The world’s annual total production of 
copper is now between 2 and 3 million tons. The 
production in India is small; it was 5,048 tons per 
annum (average for 10 years) before 1946, 5,931 
tons in 1947, 5,836 tons in 1948, and 6,390 tons m 
1949 (Table 1). , 

Important among the copper producing coun- 
tries are the United States of America, Chile, 
Canada, U.S.S.R., Rhodesia, Belgian Congo and 
Japan. In 1945, U.S.A. produced 710,073 metric 
tons of copper from domestic ore and 74,100 metric 
tons from imported ores, while Chile produced 
462,588; Canada, 198,604, Belgian Congo, 160,200; 
and N. Rhodesia, 195,600 m. tons in the same year. 
In the year 1940, U.S.S.R. produced 157,000 m 
tons and Japan, 124,000 m. tons (Miner. Yearb., 
1945, 144). 

Compared with the reserves of copper ores in 
other parts of the world, India’s resources are 
small. The copper smelting industry which has 
been developed in recent years in Singhbhum, is 
of special importance to India. It is possible that 
other deposits besides those in Singhbhum, such 
as the deposits in Sikkim and Jaipur, may be 
opened up in the future. 

India will not, probably, be in a position to 
satisfy all her requirements from domestic 
; sources, particularly as the requirements are 
peer in the future. India’s annual 

ion of copper may be esti 
50,000 toas: pp y be estimated at 40,000 

The Singhbhum copper belt has b 
been fully prospected. The Indian eer Cor. 
poration has done sound work in the Badia- 
Mosaboni-Dhobani-Surda area. There is still 
scope for smaller companies to prospect other 
parts of the belt, particularly at the south-east 
end. The present plant of The Indian Co oa 

Corporation is capable of dealing with all the ie 
hat may be mined in this area. og 


disinfectant; it is 
The carbonates— 
been used in the 


-COPRINUS (Pers. ex Fr.)S. F. Gray (Agaricaceae) 
genus of about 200 species of mushroom-like 
commonly growing on decaying vegetable 
A and having a cosmopolitan distribution 
ey are usually called Inx Cars because the gills 
e deliquesce by autodigestion after 
discharge giving an ink-like liquid which 

i ‘or writing. C. comatus (Fr.) S.F. 
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Gray, SHAGG-CAP or SHAGGY-MANE, aro 
9 inches in length, occurs in E, growin 

and is edible. The fungus g 
rocky soils or by roadsides 
gardens or on waste groun 
prefers soils which have be 
instance, by dumping refuse, 


Wy 


in a covered dish with seasoning ang a 
av (Bull, 


Minist. Agric., Lond., No. 23, 1947, 14) 


COPTIS Salisb. (Ranunculaceae) 

A genus of about 12 species of small 
perennial root stocks, distributed in 
temperate zone. 


C. teeta Wall. Gop THREAD 

DER, Il, 521; Fl, Br. nd. M23 
—— mamiran, GuI—Haladiovach. 

BENGAL & AssamM—T ta. 

This species occurs in Mishmi hills at the 
northern frontier of Assam, and is reported to 
be cultivated in China. Plants of this genus 
require a peaty soil with a little sand, and prefer | 
shady and damp situations. 

The rhizome, which is of the thickness of a 
crow quill, is yellowish-brown externally and 
yellow or golden-yellow internally, exhibiting on 
fracture, a radiating structure. It has a jointed | 
appearance, the joints often having the remains 
of stem-clasping petioles. It is very bitter, and 
is devoid of any aroma or astringency. — 

The rhizomes collected in Mishmi hills are 
brought to Assam in pieces 1—3 in. long, packe 
in small baskets, each holding about ! ot i 
the material. Some quantity is also reporte r 
be imported into India from China, via Sine? 
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Burki 4). ; | 
The Be is an all round tonie A ! Ine 
stomachic. It has been found efficacious of inter and 
lity, atonic dyspepsia and in mil oe for the Whil 
mittent fevers. It is also used as 4 ae peen the | 
eyes. In China it is sai 0 1 19; chem J the | 
teed asiancantidiabetic (Kirt & 3257) the 
Abstr., 1931, 25, 741). ; 1-839 ges J And 
The rhizome contains: moisture, aioe Ces | 
No.7: berberine, 1-1- 816e Danas | Shay 


(Wehmer, I, 312). 

The roots of C. teet 
with those of Picrorrhiza spP- 
foliolosum DC. (Chopra, 295 

B nth. 


CORALLOCARPUS Welw. © a 
(Cucurbitaceae) ees tendril- 
A genus of about 43 species 


Collection, Haridwar 


S With 
North 


ovach- 


at the 
‘ted to 
genus 
prefer 


s of a 
y and 
ting on 
jointed 
emains 
er, and 


Is are 
packed 
unce of 
rted to 


ic and 
in debi 
f inter 
‘ot the 
> beet 


f Chem 
D resh 
Pigi 


ctr 


pea 


= 


| it th 
| mapes of 
ert! Pere Boe! 


a | Anthon Hydrozoa), 
gt i 


i ; 


— 


= a a a ee 
distributed in tropical Africa 
ig herbs; > and India. , 


e 
th, ex Hook. f. 
iy epigae ee al Br. Ind., II, 628. 
EP., patalagaruda; Hinpi—Akasgaddah, ra- 
ANS Ai Mar.—Akash garudand; TEL.—Naga 
ae Akasha garundan, Kan.—Akasha- 
donda; De. Mau.—Kollanhova-kizhauna. 
garudaga : of this species, which occurs in many 
The rh dia, is yellowish white, marked exter- 
arts Ol circular rings. It has a bitter and 
v aste and is credited with alterative and 
perties, and is used in syphilitic 
matism, later stages of dysentery, and chronic 
re s enteritis. It has, however, no apparent 
eA acute dysentery (Koman, 1920, 3). It is 
Ee into a liniment with cumin seeds, onions 
A castor oil, and used externally in chronic 
theumatism (Kirt. & Basu, II, 1167). 
The root contains a bitter principle allied to 


bryonin. 


Jaxative Pro 


Coral plant—see Jatropha 
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D.E.P., II, 526; Burkill, I, 657. 
HinnI—Munga; Benc.—Prabal; Tru.—Pagadam; 
Tam—Pavalam; Kan.—Havala; Mau.—Pavazham. 


Corals are the calcareous skeletons of the - 


minute marine organisms or polyps (Phylum 
Coelenterata). These organisms possess a moré 
or less cylindrical body, a mouth surrounded by 
alarge number of tentacles and a cavity in which 
the food is digested. The body wall consists of 
an outer ectoderm, an endoderm and mesogloea. 
F the simplest form the skeleton is in the form 
prute irregular deposits of calcium carbo- 
na ened spicules, lodged within the mesogloea. 
and a forms, the spicules become fused together 
While į m a continuous tube inside the polyp, 

in some others a hard rod-like axis through 


ody is formed 2 
€ pring} . In the true or stony corals 


1 the ‘ske Pal builders of coral reefs and islands— 


nce on is secreted externally at the base 
er part of the body. Due to the differen- 
© Mode of budding they produce varied 
etal formations (Parker & Haswell, 
f Zoology, 1947, I, 189). 

exception of Stylasters and Millepores 
all the corals belong to 


! Book 
ith the « 


Calca: 


teous exes hydrozoan corals form massive 
Xoskeletons pitted with pores repre- 
Polyps, 


eating the 
€ tropic They are common throughout 


nd are regular components of 
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the fauna of coral reefs. The Millepores are 
Common near Singapore and are mostly white, 
buff or yellowish in colour, while the Stylasters 
are often of pink, red or purple hue (Hymen, The 
Invertebrates, 1940, 450). 

The anthozoan corals fall into two sub-classes, 
the Alcyonaria and the Zoantharia, The former 
include the organpipe coral (Tubipora), the blue 
coral (Heliopora), the seafans (Gorgonia) and the 
precious red coral (Corallium); the latter include 
the black coral (Antipatharia) and the true or 
stony corals (Madreporaria). 

Among the alcyonarian corals, the blue coral 
is considered to be one of the precious corals 
and is found in reefs in the Indo-Pacific region, 
It has a massive axial skeleton composed of crys- 
talline fibres of aragonite (CaCO,) fused into 
lamellae. The skeleton is a broad lobed mass of 
blue colour. The precious red coral inhabits the 
rocky bottoms of seas, chiefly in the Mediterra- 
nean and off Japan. It has been reported in the 
Malaysian waters also. It has a solid axial rod 
consisting of calcareous spicules cemented toge- 
ther by calcium carbonate. Red corals flourish at 
depths of 380—200 m. (Hymen, 555). 

The Gorgonia or horny corals comprising the 
seafans, seafeathers, etc., are also abundant 
in the Indo-Pacific region, especially in the Malay 
Archipelago. They have an axial skeleton con- 
taining the horn-like protein, gorgonin (Hymen, 
loc. cit.). 

The black coral of commerce (Antipathes) or 
thorny coral, is a slender branching plant-like 
colony found abundantly in the Persian Gulf. It 
is also found in clear waters round about 
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Ceylon, Maldive 
depth of 5—185 m. 
CoRraL REEFS 
The true or stony coral (Order, Madreporaria) 
is mostly colonial and is provided with a hard 
calcareous exoskeleton secreted by the epidermis 
and lying wholly outside the polyp body. The 
skeleton of the colony as a whole is termed 
Corallum, and of each polyp, Corallite. As the 
colony grows, the polyps on the outer edges mul- 
tiply, smothering out the lower ones and growing 
upon their skeletons, coatinuously withdrawing 
calcareous material from the water (MacGinitie 
& MacGinitie, Natural History of Marine Ani- 
mals, 1949, 135). Under favourable conditions the 
growth of coral reefs is sufficiently rapid, requir- 
ing a revision of navigation charts every 20 years. 
Some of the genera of corals that make up the 
coral reefs of the Indian Ocean are: Porites, 
Madrepora, Goniopora, Fungia, Galaxea, Maean- 
drina, Mussa and Favia [Duncan, J. Linn. Soc. 
(Zool.), 1889, 21, 1]. 
Coral polyps usually remain inactive in day 
time feeding only at night on plankton which 
rise to the surface. They require warm shallow 
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Coral, off Reed Point, Nankauri Island, Nicobars 


SS 


waters and are consequently lim; 

tal and inland ores ii voy linia 
zones. They cannot endure te and Substrop ® 
18° and flourish only at temper NARA Pical 
22°. They are almost absent ; atures ¢ mae x 
coasts of south America and eee the Westen’ 
the cold currents from the Ant uta because 
abundant in the eastern coasts pag: ey 
regions, the Caribbean and raleta T Inhabit ire 
ing Florida, Bermuda, the Bahan eee includ. 
Indies, end the Indo-Pacific reio A the Weg, 
coast of Africa including Madag: Tom the e 
the Indian Ocean including Maldive t through 
Cocos, Chagos and other groups yo, Laccadive 
Malay group of islands, the Philippi racing the 
eastern coast of Australia and all the “he noth 
able Pacific islands to the east of A Hee 
far as Hawaii (Hymen, 615). Amon pre 
isms playing: a role in the forma re 
reefs are: coralline algae, fleshy Al oF caa 
Millipores and sponges. Coral forma ae 
inhabited by a vast number of marine crest 


such as sea urchins, star fish 
; , crabs 
number of brightly coloured fishes. ae 
Reef corals are limited in their vertical 


Son 
corals 
The x 
Table 
Dol 
1S rep] 
has b 
shallo 


— 


Ey do not grow below 50 m., and 
; above 30 m. Exposure to sun, exces- 
sea water, and impact of fresh 
y rains are unfavourable to coral 
The coral fauna occurring below a 
< p) m. do not build reefs. They include 
ep forms growing at depths ranging ‘between 
solitary 475 m., and deep sea corals going down 
m. T and living in weak light or darkness 
rature ranging between 1° and 15° 
are usually classified as Fringing 
Reefs and Atolls. Fringing reefs 


MeS mations extending from a few feet to about 
ar 


mile 
irly close 
a separating them from the shore. In the 


indian Ocean such reefs are found around south- 
em India, Ceylon, Andamans, Mergui and 
Malay Archipelago. Barrier reefs are separated 
from the land by a deep channél 4—10 miles or 
more in width.. The great barrier reef off the 
north-east coast of Australia, which is over 1,200 
miles long and, in some places, 90 miles from the 
shore, is the best known example. Isolated reefs 
such as Cargados Carajos, Fortune, Saya de Malha 
ae found in the Indian Ocean. The atolls, 
typified by the Maldive and Laccadive atolls, 
have a more or less circular or horse-shoe shape, 
and encircle shallow lagoons or bays ranging 

from'1 to 50 miles across (Hora, 27). 
Some of the typical hydrozoan and anthozoan 
as from tropical seas have been analysed. 
me of the analyses are summarised in 
spelomitisation, in which the calcium carbonate 
placed by magnesium carbonate (up to 38%) 
âs been observed to tak l rati i ; 
shallow q i ake place at comparatively 
€pths. In some formations, phosphates 


TABLE 1 
ABLE 1_COMPOSTITION (%) OF. CORALS* 


CaO MgO SiO, Loss on 
ignition 
ilg 
Pora alcicornis 52:59 0:43 0-23 44-77 
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. a 
indy the) majar part of the excreta of sea 
nee Sucks mg Al islands, replace the carbo- 
in nee 3 e o may contain phospho- 
eee p to 38-5%, and are of commercial 

Portance (Thorpe, loc. cit.). Coral reefs are 
Matis a en of lime, and sometimes used 

ulldings and road co i i 
ins ee 1940, 38, S os (Bull. imp. 

PRECIOUS CORALS 

Coral fisheries are confined to the Mediterra- 
nean, Verde Islands and J apan. A small amount 
of coral is collected by divers working from small 
boats near the shores. For deep sea coral fishing, 
instruments carrying strong, weighted nets of 
various mesh sizes are employed. They are 
lowered from specially built fishing boats and 
dragged along. Pieces of coral formations broken 
by the drag get entangled in the meshes, and 
are collected in the nets. Corals taken from a 
considerable depth are paler and less lustrous 
than those from shallow formations. 

Table 2 gives the composition of red and black 
corals. 

The pigments of red coral (Corallium rubrum) 
and organpipe coral (Tubipora musica) are un- 
identified organic compounds of iron (Chem. 
Abstr., 1938, 32, 3030). The skeletons of precious 
corals are believed to possess a special affinity for 
iroa which combines with a calcium organic com- 
plex to give pigments characteristic of the 
group (Fox & Pantin, Biol. Rev., 1944, 19, 121). 
The dark blue pigment of Heliopora coerulea, 
helioporobilin, is related to bile pigments of the 
biliverdin group and contains two vinyl groups 
(Chem. Abstr., 1944, 38, 2396). 

The sp. gr. of precious corals ranges from 2-6 to 
2-7 and the hardness is 3-75. The low hardness 
facilitates carving and turning. Although coral 
O O S a ess 


TABLE 2* 

Red coral Black coral 

Calcium carbonate 86:974 85°80] 

Magnesium carbonate 6 -S04 6:770 

Calcium sulphate 1:271 1-400 

Ferrous oxide 1-720 0-800 

Organic matter 1-350 3:070 

Water 0-550 0-600 : 

Phosph« rie acid, (P,0,), Silica, ete. 1:331 1:559 
* Tressler, 192. Hy 
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does not take a fne polish, it has a 
natural beautiful hue ofits own. Being slightly 
Jucent, scratches do not show 


opaque or sub-trans í 
up. Since it is mainly composed of calcium and 


magnesium carbonates, acidulous perspiration 
affects its surface (Tressler, loc. cit.). 

The precious corals are made into beads, neck- 
laces, hat pins, cameos and other ornamental 
articles. They are used for decorating walls and 
objects like pipes, weapons and trappings. Pre- 
cious corals in the calcined form are used in the 
indigenous system of medicine for a variety of 
disorders, e.g., diabetes, bleeding piles and urinary 


diseases. 
Trape: There is a great demand for red and 


black corals in India. Before World War Il, 
corals were mostly imported from Italy. During 
1940-41, Japan stepped in to supply India’s 
requirements. The imports ceased in 1942. Since 
1946-47 there has‘ been a revival of import trade 


(Table 8). 
TABLE 3—IMPORT OF CORALS 


Qty. Value 

(Ib.) (Rs.) 
1933/34—1037/38 (av-) 22,894 11,854 
1938.39 13,761 5,975 
1939-40 17,042 9,313 
1940-41 6,093 2,96,559 
1941-42 2,358 1,21,401 
1946-47 9,010 23,577 
1947-48 20,158 37,146 
1948-49 28,456 717,759 
1949-50 16,184 44,095 


Coral tree—see Hovenia 
— —, Indian—see Erythrina 
Coral wood—see Adenanthera 


EV RCHORUS Linn. (Tiliaceae) 

A genus 0 about 40 species of annual herbs dis- 
tributed throughout the tropics. About 8 nae 
occur in India of which two are important, viz 
C. capsularis and C. olitorius, which yield the 
jute of commerce. C. aestuans Linn. syn. C 
acutangulus Lam., C. depressus (Linn.) C. Chr. 
syn. C, antichorus Raeusch., C. fascicularis 
ane 3 pret Ten p C. trilocularis Linn. are 

1 es rarely used for extracti : 

of these are of medicinal value. be me 


psularis Linn. Wurtz JUTE 


E.P., II, 585; IV, 558; C.P., 406; Fl. Br. Ind. 
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stems, 10—12 ft. high under cultivatig 


ing small yellow flowers. It is disti n and be 

C. olitorius by the glabrous ea Stinguisheq ER 
flowers and roughly globular Seed ai Yellow 
seeds are copper coloured. The eee e 
a glycoside and taste bitter; in cons MSS Contain 
plant is known by the name Tita (Cie the 
distinguished from Mitha (sweet) litter) pat as 
given to C. olitorius. Pat, the name. 

C. capsularis is reported to ila ; 
China and appears to have conse Ki 
China. It is the more common of the Ta {rom 
vated species and accounts for nearly ee guti- 
total acreage under jute (Indian c Ze of the 
Comm., Rep. Marketing & Transport ee Jute 
Thies 2 Rep. 1940, 36). The prefereneamm 
this species is due to the fact that cane Dr 
olitorius it grows both on high and rii Q 
withstands water-logging, and can be ae 
and harvested earlier. enabling the cult ae 
raise a crop of transplanted rice after the 4 e 
harvest in June and July. ue 

There are about 33 types of C. capsularis unde 
cultivation as against 5 of C. olitorius (Burkill 
& Finlow, Agric. Ledger, No. 6, 1907, 133). The 
types differ from one another in the colour of 
the stem, petiole, leaf, and pod. They may be 
green, pink, red or purple, but this has nothing 
to do with the colour of the fibre. The preferen- 
tial selection in the major jute growing districts is 
for completely green or slightly pigmented plants 
(Annu. Rep. agric. Res. Scheme, Indian cent. Jute 
Comm., 1939/40-1942/43). 

Attempts at hybridizing the two commercial 
species of Corchorus have not proved successful. 
The seeds set, but they fail to germinate. 

Agriculturally the distinction between early 
and late varieties is important. For low lying 
areas which are subject to early floods, an early 
maturing variety is required. Some of the early 
C. capsularis varieties are: Fanduk, Dhaleswa 
Fuleswari and Desihal. Aussa and Chottapat oa 
two early types cultivated to a small extent } 
north-west Mymensingh and yielding all known 


N south 


which the Sarisabari 

(Finlow, J. Text. Inst., 1939, 30, P352). is pe- 
ber of improved varieties red by 2 the 
partment of Agriculture, Bengal, and te, are 
Jute Agricultural Research Institutt 154 
now under general ‘cultivation. on a varie 
a strain giving a higher yield than. he tier gual 


ties; C42 KJ-321, a high yielder wit e 

ty fibre suitable for ree lands; 239-212, 2” 41- 
maturing and high yielding variety; pulls 
a late maturing, high yielding variety 
1946-47, 9, 40). 
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3. _yithapa 
Í, a Mit p sa: 


BEN” isee 
_-Daisee; en . 

HO es annual, growing taller than 
i 


;; under cultivation. It bears larger 
c. capsular? C. capsularis with deeper yellow 
jowers S: cylindrical pods containing greyish 
tint and Paich plack seeds, smaller in size than 
g ae C. capsularis. — 
those lant grows wild in many parts of India, 

This P ely enough not in Bengal, the home of 
but ation. It is considered to be indigen- 
iute n. It is generally grown on highlands 

d cannot thrive under water-logged conditions. 
7 ig more resistant to stem-rot disease and apion 
atack, grows taller, matures later and gives 
higher yields than C. capsularis. It is the predo- 
minant species grown in the districts of Hooghly, 
Parganas and Nadia in West Bengal. 

Ofthe various types of C. olitorius under culti- 
vation Chinsurah Green evolved by the Depart- 
ment of Agriculture, Bengal, is the most popular 
and accounts for nearly 75% of the area under 
this species (Burns, 92). Three strains, 039-620, 
010-632 and 040-753 recently evolved by the Jute 
Agricultural Research Institute, have given higher 

yields than Chinsurah Green. 


_., . JUTE CULTIVATION 
Auton The jute producing tract of the 
a is located in north-east India and is more 
le = to the lower courses of the rivers 
ae i p aneputra and their tributaries. It is 
) a East Bengal and West Bengal which 
bal fut Produce nearly four-fifths of the world’s 
Jute output. The important areas in West 
are Murshidabad, Hooghly, 24-Parganas, 
almost “adia and Jalpaiguri districts. In Bihar 
| strict onare crop is confined to Purnea 
| x: o ther prominent jute growing areas 
ga Nowgong, Kamrup and Darrang 
n; Cuttack district in Orissa and 
€ areas particularly in Kheri dis- 
Jute has been grown successfully 
s are te Bull., 1949-50, 12, 4). 
n in e being made to extend jute 
i „ndia. Successful results have 
m Travancore and in the terai 
S a result, the area under jute 
from 6,000 acres in 1948 to 17,912 
D ee md. of jute in 1949. It is 
a, the area to 60,000 acres by 
to tha “te Bull., 1950-51, 13, 163). Data 
acreage and production of jute in 
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The territorial motera of Indis extend inta tha sea te a distance of beelve noutica! miles meo surea! trom the 
oppropriate base lina , 
Reproduced with permission from Survey of India vide 
their letter No, P.S. T, V/243/62A-4/143 of 17.1.72 


Fig. 122. 


India for the past ten years are summarised in 
Table 1. 

Commercial production of jute has been at- 
tempted in China, Japan, Formosa, Indo-China 
and Nepal. About i0,000 tons of jute are annu- 
ally produced in Nepal. Jute has been grown 
in China for a considerable length of time but 
the acreage under jute cultivation is not known. 
In 1936-37 exports from China and Manchukuo 
amounted to 9,000 tons. Japan has been growing 
jute for the last 30 years or more, but does not 
appear to have made much headway; the area 
in 1937 was about 2,500 acres. Substantial success 
has been achieved in Formosa where the area 
under jute was 60,000 acres in 1939. 

Systematic attempts have been made to grow 
jute in west Africa, Sudan, Egypt, Turkey, Tran, 
Siam, Java, Paraguay. Brazil, Argentine and 
Mexico. The results in Brazil, Paraguay 
and Egypt have not been discouraging. In 
Brazil, production increased from a negligi- 
ble quantity in 1938 to more than 5,000 
tons in 1943, and to about 8,000 tons in 1947 
(Rep. Marketing & Transport of Jute, 1 Rep., 7; 
FAO. World Fibre Surv.. 1947, 134). 

‘Climate—Jute is essentially a rainy season 
crop. The maximum temperature during the crop 
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TABLE 1— 


Acreage 
(1,000 acres) 


. Eeo o Mee vee hee nigel 
Assam 246 173 180 203 218 
Bihar 224 159 145 144 218 
Orissa 25 20 23 22 36 
| West Bengal 308 214 152 229 3509 
Cooch Behar 33 20 27 37 -- 
Tripura 14 10 10 i i 
Total 
Indian Union 850 596 537 646 834 
Pakistan 2330 1826 1374 2059 1877 


* Jute Statistics (Ministry of Agriculture, Gov 


{Final Forecast of Jute Crop (Dep. Agric., West Bengal). 


fAgric. Situation, 1950-51, 5, 124, 159. 
§Including Cooch Behar. 


season rarely exceeds 100°F. and the minimum is 
hardly below 60°F. During the larger part of the 
growth season, the minimum temperature is 
about 75°F., maximum, 95°F., and humidity 90%. 

The seeds are sown from March to May, and 
the plants depend entirely upon sub-soil 
moisture and north-western showers till the 
monsoon sets in. The premonsoon showers are 
important and are highly beneficial to the crop. 
2—3 in. of rain during the sowing period and an 
inch or two of rainfall every week thereafter, 
seems to be sufficient for the growth of the plant. 
The amount of premonsoon rain varies in differ- 
ent regions. In East Bengal it amounts to over 
15 in., in West Bengal, 9 in., in Bihar, 2 in., and 
in Orissa, 3 in. Most of the jute in Bihar and 
rissa has, therefore, to be sown in June. The 
tal annual rainfall ranges from 40 to 50 inches 
in Bihar, 60 to 70 inches in Orissa and West 

Bengal, 70 to 90 inches in East Bengal and 90 to 
inches in Assam. Jute tolerates a surfeit of 
when full grown, but young plants are 
e to water-logging which checks their 


n alluvial soil. The jute tracts lie mostly 
aic areas at a low altitude and a small gra- 
g the monsoon they are flooded, some 
under a few iaches of water, others 
hs from June onwards under water 


CORCHORUS - 
CEAO ERODUOTION OF JUTE IN INDIA" 


ernment of Indi 


Production 
(1,000 bales) 


A 


50} (av.) 4600 an 48 agra 
50} 
259 489 505 456 536 599 

7 

353 393 274 251 403 457 4 
1 

54 56 d4 58 P y k 
k öl 
498§ 773 726 473 550 9065 1459, 
= 60 36 57 o ai 
13 31 25 25 26 27 % 
1159 1802 1610 1320 1658 2054 3117 
1559 §368 6181 4128 6843 5479 3939 


a). 


July and August. These areas are classified as 
high, low and medium lands respectively. 
Jute soils have been classified into three main 
divisions. viz., (i) Light coloured calcareous silts 
of very fine texture in north. Bihar, with a lime 
content sometimes exceeding 25% calcium carbo- 
nate; they are deficient in phosphoric acid and 
nitrogen. (ii) Greyish soils containing little or no 
carbonate of lime and rich in potash; they con 
tain sufficient phosphoric acid; they cons: 
titute the typical jute soils and a 
greater proportion of jute is raised on them. Ui 
Old red alluvium which with the greyish E 
covers practically the whole alluvial aan 
Bengal and Assam. The old alluvium vas in 
ed earlier than grey silt, which often over wee 
some places, to a depth of a few inche 
is a poor soil, definitely acidic and re 
treatment with lime. It is deficient m otash. 
ed on} 
loses moisture rapidly an G 
mature with difficulty in 
texture is fine, and when Wet, <; 
like clay, though it contains prach ee 
ids. Jute cultivation is never 50 in 0 
alluvium as on grey silt. The soils 
tracts are also alluvial b 
rivers traversing the areas d 
Preparatory. tillage—A fine Soe s 
ed for sowing the rather smak 
Usually the land is ploughed an 


g i Collection, Haridwar 


T= 
E 
fe} 
D 
= 
oO 
(Ù 
o 
nej 
E 
oO 
T 
= 
= 
K] 
i, 
O 
i 
S 
£ 
oO 
To 
p= 
=) 
(e) 
u 
T 
£ 
oO 
N 
oO 
> 
2 
<x 
> 
a 
52) 
o 
N 
4 
> 
Q 


Harvesting of jute 
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< times, and after each ploughing, the 
r six med or laddered in order to break up 
= Tposen and collect the weeds, and com- 
soil slightly. Clay soils require more 
than lighter soils. 

on which the silt is frequently depo- 
not need manuring. For other areas 
50—100 md. per acre) and wood ashes 
jied as Manure. ‘Rotted water hyacinth 
are OPE crassipes Solms.) or its ash, is some- 
lied to the fields. Artificial manures are 

‘aly used. Experiments have demonstrated the 
D ee of lime and potash for warding off 
us rot, and of ammonium sulphate for enhanc- 
ig fibre yield. On old alluvium, higher yields 
can be tamed by ere, peer: of 

ia, potash and lime nnu. Rep. agric. 
ae iene, Indian cent. Jute. Comm., 1939/40— 
1942/43). Ep ouraging a. ae also been 

ined by the use of town compost. 

een low lands jute seed is sown early 
fom mid-February to mid-March. In medium 
lands sowings are made from mid-March to the 
end of April, and in high lands still later from 
May to middle of June. 

The seeds are sown broadcast. It is also pos- 
sible to dibble seed behind the plough. Sowing 
in lines and inter-culture given by the ordinary 
wheel hoe worked by hand have given good 
results and proved economical. The cost of 
weeding and thinning is cut down by about 
5% (Kundu, Jute Bull., 1949-50, 12, 168). 

The seed rate for C. olitorius is lower as its 
aie are smaller than those of C. capsularis. The 
E a various districts ranges from 4% to 73 seers 
ea for C. capsularis and 24 to 54 seers for C. 
ao fy a For seeds giving 95% germination the 
for Seers for C. capsularis and 24—3 seers 

C. olitorius, 
ming oe ae sufficient moisture, germi- 
e within two or three days. 


clods, 
the the 


vith LY if good germination is not observed 
Ploughed u days of sowing, the field should be 
nity, P and resown at the earliest opportu- 
Wins 

ti and thinning—Jute plants respond 
Nulchin © early weeding, thinning and 
lng iS When plants are 3—9 in. high the 


repeated owed with a rake. This may be 
Night Wice or thrice at intervals of about a 

habe crop is weeded with a khurpi 
0 oe Along with every weeding 
g SS thinned and ane below somes are 
€n the final thinning has been car- 
ta ants are spaced 4—6 in. apart., the 

8S being 4 in.x6 in. and 6 in.x6 in. 


CORCHORUS 


a a closer Spacing is adopted the outturn is 
: ss and the crop is short. With increase in 
pacıng, the height and the thickness of the 
stem also increase. On the other hand, a 
fibre, of rather fine texture and free from “root” 
18 generally obtained from closely spaced jute. lf 
the plants removed during the thinning have 
grown sufficiently to yield fibre, they are retted 
and the fibre sold as bachpat. It is not generally 
yae while to ret plants less than three ft. in 
eight. 
DISEASES AND PESTS 

The stem-rot of jute caused by Macrophomina 
phaseoli (Maubl.) Ashby, is the most serious and 
widely prevalent disease. It affects plants at all 
stages of growth. In seedlings, it causes damp- 
ing off and blights. It causes necrotic lesions on 
leaves and produces picnidia. In mature plants, if 
the rot does not cause canker or shedding, it 
completely surrounds the skin and causes the 
death of the plant. In seedlings and grown ups it 
can cause root-rot and death. The pathogen is 
seed- as well as soil-borne. Use of healthy seeds 
or seeds disinfected with Agrosan G and Ceresan 
is recommended (Varadarajan & Patel, Indian J. 
agric. Sci., 1943, 18, 148; 1946, 16, 193). Early 
sowing, timely weeding and thinning help in 
controlling the disease. Clearing and burning of 
stubbles, application of lime if the soil is acid, 
and of potash are recommended. Sprays of 
lime-sulphur, Perenox and Bordeaux mixture are 
effective against secondary infections. 

Soft rot caused by Corticium rolfsii (Sacc.) 
Curzi is a soil borne disease affecting the collar 
region under humid conditions. O'd decaying 
leaves from which the infection starts should be 
removed; rotation with other crops is recom- 
mended. 

' Black band disease due to Diplodia corchori 
Syd. mostly occurs late in the season and affects 
only seed jute. Attacked plants wither and are 
completely defoliated. It affects weak plants or 
plants already weakened or damaged by other 
agencies. It is not common on late sown crops. 

Other minor diseases of jute are mildew 
(caused by Oidium sp.) and leaf spots (caused by 
Cercospora sp. and Phyllosticta sp.). Chlorosis 
is a virus disease affecting seedlings or mature 
plants. In extreme cases chlorotic leaves become 
crinkled and brittle. The damage is not serious. 
C. olitorius is practically unaffected by chlorosis. 

Among the insect pests attacking jute, Apion 
corchori Marsh. is widely prevalent all over the 
jute growing areas throughout the crop season, 
causing damage to crops In all stages. It attacks 
the fibrous tissues and affects the quality and 
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CORCHORUS eea ine Abre will be coarse, wo a 
own also to attack pods seed pods, the fibre will þe coarse, When th 


jeld of fibre. It is kn to C 
Sa seeds. Control measures consist in uprooting 


d destroying infested plants during weeding 
a Ees Sloughing up of jute stubbles a 
harvest, and destruction of alternate hosts (Das, 
Indian J. agric. Sci., 1944, 14, 295). Gammexane 
(5%) is effective against adults. i ae 

Laphygma exigua Hbn. is a destructive pes o 
the seedlings. Diacrisia obliqua Wlk. is a vora- 
cious leaf feeder attacking old leaves. The 
pest is common in June to August or September. 
Insecticides such as lead arsenate, calcium arse- 
nate and lead chromate have proved useful in 
controlling both pests. 0:5% HHG and 0:75% 
DDT have proved effective. Anoms sabulifera 
Guen. damages the apical buds and the top young 
leaves, checking the growth of the plant and in- 
ducing the jevelopment of side shoots. Predatory 
birds are useful in controlling the pest and they 
may be encouraged by providing perches in the 
affected field. Spraying with 0-5% “Gammexane” 
and 0:75% DDT has been recommended. 

Hemitarsonemus latus Banks is a yellow mite 
eausing immense harm to the crop by sucking 
up the plant sap. Damage is restricted to the 
apical leaves; - the plant becomes sickly, the 
growth is practically arrested, and the yield 
decreases (Das, Sci. & Cult., 1948-49, 14, 186). Dust- 
ing with lime-sulphur (3:1) at intervals of 3 days 
provides an effective method of control. 

Fungi are the chief destructive agents of raw 
jute and jute manufactures during storage. 
Among the group found growing on raw jute, 
yarn and hessian at relative humidities ranging 
from 80 to 100%, Aspergilli and Penicillia are very 
common; P. citrinum is the most conspicuous 
(Basu & Ghose, J. sci. industr. Res., 1950, 9B, 151) 

HARVESTING AND FIBRE EXTRACTION 

C. capsularis is generally harvested between 
June and September, and C. olitorius, between 
August and September. A large area of the 
finest jute land is usually double cropped with 
jute sown in March—April and reaped in July— 
August, and transplanted rice, planted as soon as 
the land is prepared after reaping the jute. As 
there is a loss of about 1% in the yield of rice for 
each day by which the transplanting is later than 
the middle of July, it is of great importance to 
the cultivator to harvest jute early enough to 
obtain a full yield from the succeeding rice crop 
(Finlow, loc. cit.). 

_ Jute is harvested at different stages according 
to circumstances. Most of the jute is harvested 
when 50% of the plants are in pods, at which 


i stage both the outturn and quality are good. If 
_ jute is harvested at the time of the ripening of 
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fear of complete destruction b there; 
plants may be cut before the PEN floods, the 
or at the flowering stage. As the lane aPpear 
stages are immature, the outturns ar S at these 
the fibre is weak. e low ang 
The plants are cut close to the 
sickles. In pore parts of Orissa t 
to leave stubbles 3 or 4 in. high ab 
While this lowers the percenta round, 
the fibre, it lowers also the yield. Whee’ in 
are flooded, the workers dive under wae fields 
cut the jute. Cut plants are tied into = and 
up to 9 inches in diameter. Uundles 
On high lands the bundles are left for 9 
days to shed their leaves, while on low ae 
they are taken directly to the retting place = 
allowing the leaves to shed, the bundle size a 
weight are reduced; and the quantity of water 
required for retting will be less (Patel & Ghosh 
Agric. Res. Mem., No. 2, Indian cent. Jute Comm, 
1943). ‘ 
Retting—Jute is retted in any type of 
water that is available in the vicinity of the 
fields. In north and west Bengal, Bihar, Orissa 
and high lands of East Bengal and Assam, jute 
is retted largely in stagnant water. In the low 
lying areas of Hast Bengal and Assam, jute is 
retted in slow running water, and fibre of very 
good quality is obtained. Fast running streams 
are unsuitable as retting under these conditions 
is slow and uneven. If the water is stagnant, 
it is usual to steep the bundles twice or thrice 
with short intervals between successive steepings: 
The fibre obtained is somewhat dark in colour. 


For steepi he bundles are generally arrang- 
eee ives layers. i dividual float 


ground wit 
he practice 3 


by weighting it down with logs, 
or mud. The placing of clods of ea it dis 
directly on the jute is not recommen led as essen: 
colours the fibre. Complete submersion io taken 
tial for uniform retting, but care SROV "6 steep 
that the jak does not sink to the bottom, 
ed too deep, retting will be considera ue 

Retting results in the separation 0: que to the 
in toto from the central woody poles hich the 
disintegration of the soft tissues agi o 
fibres are embedded. The breat Z ed action % 
tissues, which is caused by the combin 
water and micro-organisms, the fi tis 
sequence, the cambium bein ils a soft te 
attacked; the thin-walled ray ¢° 2 integri 
sues of the phloem are the nex 5 diso ga 
and finally the cortex become 
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o i ted jute bundled for retting 

n Retting is complete when aie hee E RGS with a mallet. The fibre thus loosened is 

A are dissolved and the fibre bundles become wrapped round the fingers and the stems A 

A separated (Patel & Ghosh, Agric. Res. Mem., jerked forward and backward in paten ES, 

No. 2, Indian cent. Jute Comm., 1943). the fibre is separated from the sticks. The re 

£ The retting period varies with the thickness is then washed, bits of stick adhering to it are 

at of the stem. The top portion of the stem takes removed, water is squeezed out, and the jute 

ed five tosix days, the middle portion, nine to twelve piled on clean ground. One worker can Sap 

ed | ays, and the basal region fifteen to twenty days about half a maund of fibre per day. The ee o 

ns i complete retting. Retting is quicker when used in East Bengal is to strip each stem 

i ee erature of the water is high, or in waters 

A ac Jute has been previously retted. The wai 

E than ere of running water is generally lower nw 

fe Octobe at of stagnant pools. September and ae 

H ture 5 ome take longer time, as the tempera- gf 

ds ture crops i than in July and August. Imma- 

he Crops, as a € a shorter time to ret than mature 

he ed jg ane quantity of tissue to be disintegrat- 

he harder The in the latter and the tissue is 

of wat A e substances dissolved and suspended 

ite trippin a Influence the rate of retting. 

be Omplete A When retting is considered to be 

js- the fibre e bundles are removed for stripping 

ate the jute e most common method used in 

ed: ang in eing areas, except in East Bengal j! 


tundi of few other regions, is to take a small 
~10 plants and beat the root ends 
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Fig. 124.—Jute bundles steeped for retting 
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Fig. 125.—Extraction of fibre from a whole bundle 
separately. The stripping is usually done by 
women and children, a skilled worker stripping 
as much as half a maund of fibre in a day. In 
Wowgong and Kamrup districts of Assam, the 
method employed is somewhat different. Retted 
stems are broken into two or three parts by a 
mallet, and the fibre is separated from the sticks 
by jerking and washing in water. This method 
is claimed to save labour, but the fibre extracted 
does not appear to be as good as that obtained 
by single stalk stripping. 

Stripped fibres are washed and dried in the 
sun for two or three days. Dried fibres are made 
up in hanks or lots (Morah or Dhara) of about 
5 seers each, tied at the top ends. In some 
parts, morahs are given a slight twist and folded 
into small compact bundles (Muttas), which are 
later made up into bigger bundles (Bojhas), vary- 
ing in weight from half a maund to one maund 
each. 

Yield—The yield varies with the fertility of 
the soil, the season, the variety sown, the care 
of the crop, spacing between plants, stage at 
which the crop is cut, and the incidence of 
diseases and pests. The yield from crops raised 
on old alluvium is less than that from crops 
grown on grey alluvium. Early maturing varie- 
ties or crops which are cut prematurely yield less 
fibre. A low outturn is obtained from a thickly 
sown crop. ‘The outturn of jute generally varies 
between 10 and 20 md. with an average of 15 md. 
per acre. In exceptional cases the yield is 30 md. 
per acre (Patel & Ghose, Agric. Res. Bull., No. 1, 
Indian cent. Jute Comm., 1940). 

The fibre content of the plant is an important 
factor influencing the outturn. In a mature crop 
it is remarkably constant. The fibre content 

generally ranges between 4:5 and 7-5% of the 


green weight with an average at about 6%. 
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Fig. 126.—Extraction of fibre from individual stalks. 
Thin and short plants contain less fibre than 
thick and tall ones. The thickness of the stem 
is more important than the height. The degree 
of the taper also affects yield. Cylindrical stems 
yield more fibre than conical ones. 
Quality—The quality of jute fibre is judged by 


its strength, fineness, colour, uniformity of 
colour, lustre, length, and proportion of roots. 
The quality depends upon the variety grown, the 
season, the stage at harvest and the conditions of 
retting, stripping and washing. In spinning 
quality, C. olitorius fibre is superior to C. copi 
laris fibre. The early maturing .Fanduk ee, 
yields better fibre than D. 154. The ques A 
stripped fibre is better in some seasons A It 
others. The influence of season 1s ie Ff 
affects the growth of the plant, and the qua 
retting water. the 
The most important factor that aoe and 
quality is retting. Jute is often over steepe 
thereby weakened. Frequent tests se d with 
stems and good judgment will be ae cleat 
fibre of superior quality. Gently is best for 
water in which aquatic weeds ore saputra an 
steeping jute. The waters of Braai iced in the 
Meghna are clear, and the fibre PE good 
areas served by these two rivers the wate! 0 
white colour. On the other hand, y a 
Ganges and its tributaries 1§ ma x Murshi 
colour of the fibre from the districts ooghlys “ct 
bad, Nadia, Jessore, 24-Pargan?® is yel 
through which the Ganges 4° tains ™ 
brown or grey. Ganges water con 


aters of either of the other two rivers, 
ing high concentrations of iron salts 
ose of Charmugaria, Gaurnadi and Tepa- 
has East Bengal, yield Shyamla or dark 
ola 1 tannin present in the plant tissues com- 
T ‘ the iron in the retting water and stains 
wit The production of good quality fibre de- 
5i much upon natural facilities that the 
through long experience, associates a parti- 
ality with a particular region. 
most common defect in jute is the failure 
pe fibre to separate from the adherent tissues, 
g: pe jderm and cortex. Such defects as ‘rooty’, 
te ‘runners’, ‘hunka’, and ‘hard centres’ are 
a athe development of periderm in C. cap- 
pris such defects are absent in C. olitorius 
(Ghosh et al., Agric. Res. Mem., No. 1, Indian 
cent, Jute Comm., 1943). 
Seed Production—Jute is generally harvested 
hefore the seeds ripen, and only a part of the 
eop is left for seed production. Low lands are 
unsuitable for raising seed crops. In Bihar, seed 
jute is grown ia the districts of Champaran, 
Saran, Muzaffarpur and Darbhanga. With late 
sowings a higher yield of seeds comparatively 
free from disease is obtained. 
The crop is ready for seed collection in 4—6 
weeks after harvesting the fibre crop. The yield 
varies from 24 to 4 md. per acre, C. olitorius yield- 
ing less than C. capsularis (Patel & Ghose, Agric. 
Res, Bull., No. 1, Indian cent. Jute Comm., 1940). 
Seeds if well dried and properly stored in sealed 
containers, retain their viability even after 4 
years. An ounce of seeds of C. olitorius and C. 


pee arts contains respectively 14,000 and 8,000 
eds. 


ends 
trade, 
cular qu 


Mier __ FIBRE CHARACTERS 
mes coptc features—The jute fibre of com- 
the eones from the outer portion or bast of 
layers al The fibres are arranged in concentric 
e hla ternating with the thin-walled tissue of 
Work oe forming a characteristic mesh or net- 
a ete ong the length of the stem. The length 
e of this mesh appears to be a varietal 
er, and within the plant, varies with the 
SS of the stem. The fibre layers which are 
Consist ws - olitorius and 17—19 in C. capsularis, 
Varying a number of fibre bundles or groups 
Ndles gical in shape and size. Each of these 
Pr cents a single filament or strand of 
cin 1s thus seen to be composite in char- 
n S made up of a number (4—50) of cells 
S are h cross section. In the plant the 
SSues eld in position by the intervening 
et, ‘1% rays, sieve tubes, phloem paren- 
uring retting these intervening 


Charact 
thick 
BR ne 
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tissues disintegrate and the fibre bundles become 
separated. 
ee individual cells which make up the fibre 
rands are elongated (in the direction of the 
stem axis) with pointed or tapering ends and 
appear mere or less polygonal in outline with 
well defined angles in a cross section. These 
ultimate fibre cells vary from 500 to 6,500 y in 
ee ane fom 10 to 30in diam. The walls are 
k nd lignified and, except for occasional 
ansverse cracks, are relatively smooth and 
unmarked. The lumen or cell cavity is as wide 
as the cell wall, but shows characteristic constric- 
tions at irregular intervals, and sometimes may 
even be completely closed due to the uneven 
thickening of the cell wall. The ultimate fibres 
of C. olitorius are longer and the fibre bundles 
larger than those of C. capsularis (Annu. Rep. 
agric., Res. Scheme, Indian cent. Jute Comm., 
1939/40—1942/43; Kundu, J. Indian bot. Soc., 
1942, 21, 93; Ghosh et al., loc. cit.). 

The fibre derived from each jute plant—reed 
as it is called—has its own individuality. This 
individuality is less distinct in other indus- 
trial fibres, such as flax. This is due to the 
existence of a mesh-structure in the cylinder of 
fibre which surrounds the woody core. The pre- 
sence of adherent barky material at the root 
end also helps to maintain the individuality. The 
reeds may be up to 12 ft. in length or even more. 
Lengths from 5 to 10 ft. are common. During the 
carding process the reeds are broken down, both 
longitudinally and transversely, and the sliver ob- 
tained is an assembly of fibre filaments or strands 
varying in length from a fraction of a cm. to 
more than 30 cm. Each fibre bundle contains 8—20 
individual or ultimate fibres each of which is a 
single plant cell. The number seen in a cross 
section, and the shape and size of the section vary 
with the species or variety of the jute plant, 
conditions of growth, and also with the position 
in the stem. These variations have a bearing on 
the spinning quality. Each fibre cell is polygonal 
in cross section and has a small, more or less 
circular, lumen. The average measurements of 
a single cell are: cross-sectional area (total) 
118-0 sq. w; cross-sectional area of cell wall, 
108-9 sq. 4; cross-sectional area of lumen, 8:9 
sq. œ; total area occupied by lumen, 7:5%; 
length, 2-4 mm.; width (flar micrometer), 10-0 gx 

a ws, 332). 

N wall has a fibrillar structure, the 
fibrils being arranged in slow right-handed spirals, 
Dislocation marks such as are well-known in flax 
can often be seen. The drying-twist is anticlock- 
wise (Nodder, J. Text. Inst., 1922, 13, 161). 
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When 
methods, jute fibres are found to give a typical 
cellulose diagram, The cellulose chains are more 
or less parallel to the axis of the fibrils and hence 


examined by X-ray spectrographic 


lie at a small angle to the fibre axis. It has 
been estimated that the degree of micellar orien- 
tation is about 35% (Astbury, ex Barker, 
Jute Res., 1935-36, Indian Jute Mills Ass., Cal- 
cutta, 1936; Morey, Text. Res., 1934, 4; Kundu, 
J. Indian bot. Soc., 1942, 21, 93). 
i The colour of the fibre varies from pale cream 
fre to dark slate or purplish-grey. The grey 
a's stain is due to the interaction of tannin in the 
_ plant and iron compounds in the retting water 
__ and is deeper in C. olitorius fibre than in C. capsu- 
laris fiore, as the tannin content in the former is 
higher. 
‘In general, fibre from C. olitorius tends to 
~ have a redder tinge than fibre from C. capsularis. 
_ hough the colour of the fibre is not related 
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Fig. 127.—(Left) Transverse section of a jute stem showing the wood and p 
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wedges (X9); (right) A phloem wedge—f.b., fibre bundles; n.r., new secondary 
rays; S.p., soft phloem tissue; t.c., tannin-containing cells (X125) 
to the spinning quality, 
preferred for many purposes. 


paler shades of fibre are 


i tural 
Jute fibre of good quality has a pleasing nå 


aif? 
lustre. Over-retting or attack by ma 
nisms during storage reduces the eth or i 
may also be masked by adherent ae the 
organic impurities. Batching 73) 
lustre (J. Text. Inst., 1939, 30, P2 Poy Se 
Like other bast fibres jute Snel n 3 
degree of double refraction corr “al Jess 
i i i due to the chain 
its quasicrystalline nature, cellulose 
parallel arrangement © lues hå 5 
molecules. The following Va j 
recorded: at right angles to the E 
1:536; parallel to the fibre axis, #2 M 
Rep. sci. tech. Develop. of N 
turing Industry in Bengal, In a 
Calcutta, 1935). The spe of 
(+0-041) is lower than tha ave 
Fibres stained with iodine O" 


tease’ 
fairly 
strani 
have 

10-21 
by 

on th 
exten 
test | 
tester 
of 24 
load-s 
of 22 
break 
kilom 


Z strong pleochroism when rotated 
icol prisms. 

en ce a ees or true hemp, but 

3 W some of its competitors, e.g., Hibis- 
Linn., Hibiscus sabdariffa Linn. 
Linn. In contradistinction to 
te yarns are weaker in soaked 
than at normal humidity (in 
of 70—80% R.H.). The 


stronge” binus 

rend lobata 
and Ue hemp, ju 
dition thi 
Wee with air 
aot commercial fibre varies considerably, 
ee Ib. yaras spun under similar conditions 
and different qualities may show breaking load- 
from ing from 5 to 12 Ib. (test length, 24 


i vary ; 
ni ‘ute gives yarns which are, on an 
in). 


Tossa J Sead 
rage, 10—20% stronger than white jute yarns. 
aa qualities of sunnhemp (Crotalaria juncea) 
a coarse yarns which are stronger than jute 
ams of the same count, but sunnhemp cannot 
be spun to give yarns as fine as jute yarns. 
The mesh-work of the reeds of fibre may be 
eased to single strands that correspond 
fairly closely with the fibre bundles or the finest 
strands found in jute yarn. Such strands usually 
have a Grex count (micrograms per cm.) of 
10-25. Their tensile strength, as measured 
by the usual methods depends largely 
on the length of the test piece and also, to some 
extent, on the rate of loading. Using a 10 cm. 
test length and a Baer single-strand strength 
aoe typical strands with an average Grex count 
ot 44 were found to have an average breaking 
ae of 53:4 g., ie. a “breaking length” 
an llometers. i With shorter test lengths, the 
v ing length is higher and the value of 34 
me has been recorded for zero test length. 
| peeing extension of single jute fibre 
anne @ generally below 2%. The stress—strain 
Ae. he limited data available) appears 
I As with a ae Inst., 1947, 38, 241). 
| Son is Tow e Hbre strands, the breaking exten- 
| tormal twi (< 2%) in typical yarns with 
| iy has so ist factors. This low  extensibi- 
| Btaineq eee advantages. Bags filled with fine- 
i Creeping” aties stay in pile better without 
| ftom more an is the case with bags made 
| Xtensibilit extensible fibres such as cotton. Low 
a a also an advantage in jute cloth 
or PA backings and in jute yarns 
ensity p oundations. 
ce) as a Jute fibre (ie, of the cell wall 
mee aned in benzene is 1-48. The 
f jut A fibre is 1-42. For data on 
ah e fibres in water and other media 
» J. Text. Inst., 1939, 30, P305; 1941, 
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ife heat of jute has been reported as 
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aoe ane compares with the specific heat of 
. Packed at the rate of 9 lb. per c. ft., the 
a po inch thickness is found to be 

` «t.u. per hour z 
1935, low aay per sq. ft. per 1°F. (Barker, 
Beas studies have shown that jute fibre of 

l previous history has a regain of 15—16%, 
when in equilibrium with an atmosphere of 77% 
R.H. at 78°F. (which approximates to the average 
Calcutta conditions). Tossa jute under such condi- 
tions has, on an average, a slightly higher regain 
(c. 0:5% higher). At 65% R.H. the wegain is 
13—14%. The regain increases very steeply as 
the humidity rises above 80% (Nodder et al., 
Tech. Res. Mem., No. 3, Indian cent. Jute Comm., 
1940). If the regain is greater than 21-5% there is 
danger of damage to the fibre by micro-organisms. 
The well known heart-damage in jute bales arises 
in this way. Affected fibre loses its tensile 
strength and is unfit for spinning (Patel & Ghose, 
Agric. Res. Bull., No. 1, Indian cent. Jute Comm., 
1940). 

Damage may occur even at regains of 17%. 
As the atmospheric humidity is high in August 
and September when many growers dry their jute 
‘after retting, and pack it for sale, some difficulty 
may be found in ensuring a satisfactorily low 
regain. The parcelling of jute fibre should be 
carried out on bright sunny afternoons (not in the 
mornings or evenings). 

Measurements of ballistic work of rupture, 
fineness and flexibility provide data for predict- 
ing the spinning quality of jute (Nodder et al., 


Tech. Res. Mem. No. 2, Indian cent. Jute 
Comm., 1940). Jute fibre is stiffer than 
cotton and flax, but compares favourably 


with some of its other competitors (Hibiscus fibre, 
sunnhemp, sisal, etc.). Removal of oils, fats and 
waxes from jute yarns produces a considerable 
increase in strength, presumably by increasing the 
surface friction between fibre strands in the yarn. 

Jute of high spinning quality is strong, fine, 
soft, “heavy in the hand”, lustrous and free 
from specks and bark. Besides the apparent fine- 
ness of the fibre in its original baled condition, 
what may be termed the “splittability is 
important, that is, the degree to which the origi- 
nal complex strands become longitudinally -split 
through the application of the batching emulsion 


i he passage through various machines. 
and uR an the fibre system makes 


mesh-structure 0: 5 
Da splitting less easy than in the case of flax. 
Chemical Composition—The main constitu- 


fibre are cellulose, hemicelluloses and 
ma i e percentage of true cellulose does not 
eee 60% in the oven-dry fibre, but the 
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percentage of holocellulos 
treatment of solvent extr 


sodium chlorite solution, ( 
In addition, the fibre contains fat, nitrogenous, 


and colouring materials, waxes, and mineral 
constituents, together with cuticular and corky 
material; in part, these constituents may be 
located in the residual tissue adherent to the 
fibre proper. Clean fibre contains little or no 
tannin or pectin. 

The following figures give the composition of 
an average sample of jute, fairly free from adher- 
ent bark and other tissues (on oven-dry weight 
basis): true cellulose, 56—62; hemicelluloses, 
22—26; lignin, 11—12; nitrogenous substances, 
1-0—1:5; fats and waxes, Mail ash, O 
1-5; miscellaneous, 1-5—2:5%. 

Analyses of numerous samples of C. olitorvus 
and C. capsularis fibre gave the following range of 
constitutents (% of bone-dry weight; the average 
value is given in brackets): C. olitorius.—ash, 
0-65—1-7 (1-2); fibre cellulose, 79—85 (82-5); 
lignin, 10:7—13-1 (11-3); nitrogen, 0-13—0-2 (0-17); 
fat and wax, 0-5—1-2 (0-64); loss in alkaline boil, 
14-3—21:7% (17:4%): C. capsularis.—ash, 0:8— 
2-2 (1-3); fibre cellulose, 78—87 (83-2); lignin, 
11-0—16-9 (12:3); nitrogen, 0-17—0-37 (0-25); fat 
and wax, 0:77—2:7 (1-33): loss in alkaline boil, 
17-2—24:7% (20:9%). 

Microscopic examination of jute lignin obtain- 
ed by the usual methods (treatment with strong 
hydrochloric or sulphuric acid) shows the pre- 
sence of barky material (periderm) and some 
cuticular material. The plant, particularly 
the leaves, contains tannins. The ash consists 
chiefly of silica, alumina, lime and magnesia. 
Some iron is also present, particularly in dark 
grey fibres in which the tannins of the plant have 
reacted with iron compounds in the retting water 

The fibre has a high affinity for methylene blue 
and other basic dyes and this appears to be due 
to the presence of acid groups and not, as wa 

formerly thought by some workers, to absor on 
by lignin, tannins, or pectins in the fibre tt h ; 
been shown that there is a fairl; A 
i i y close 
relationship between the acid value of th 
fibre and the absorption of methylene A J 
ere i e cod with mild alk ies 
peang increases both acid value and ire 
ue absorption. This may be due to the hydro- 


e, as determined by the 
acted material with 
usually exceeds 80%. 


= lysis of an ester linka 
eae ge between the ligni 
_ the carboxyl groups of uronic acids in oon 


loses (Sarkar et al., Jute Bull., 1948-49, 11, 221: 


= J. Text. Inst., 1948, 39, T1) 
er tess . , 99, . There is evi 
that about half of the hemicelluloses eee 
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galacturonic) acid units. 


The hemicelluloses extr 
from holocellulose E by dilute alkal; 
chlorite can be separated into . ated with sodi l 
insoluble and the other solubl wS fractions . 
The former fraction appears is ia U% 
xylose-uronic acids and the ae 
hexose, possibly mannose, units = 
ed improbable by some workers th 
could replace glucose units in the Bs xylan Units 
chain molecules (Sarkar et al ia cellulose 
1948, 39, T44). > v Tert. Ins 

A part of the lignin and a ; 
loses are probably located oi Ee hemicelln, 
The high loss in wet strength that dle lamellae, 
produced by treating the fibre wither sey 
Jies, is apparently due to the renga ae alr 
fication of the hemicelluloses of th or nodi, 
lamellae, and these hemicelluloses e maak, 
respond with the soluble tracio rei ie 
above. Lignin can be nearly completely a 2 
by treatment with sodium chlorite cee 
appropriate conditions with very little a ht 
in the dry strength of the fibre and onl i 
moderate reduction in wet strength. It ean 
clear that the hemicelluloses are more important 
than lignin as an intercellular binding material. 
The “chemical sectioning” method of 
Searle (Proc. R. Soc., Lond., 1930, 106B, 357) 
reveals the presence of knots of blackened 
lignin in the middle lamellae. These appear to 
correspond with fine lignin strands running 
longitudinally in the middle lamellae. 

Some of the carboxyl groups of the uronic 
acids appear to be combined with metallic bases 


(e.g., calcium) in the raw fibre and these 
dium so that the 


alc ne 
0 
respond a 
Tt ie oS of 
1S consider. 


are reversibly replaceable by sO 

fibre has a slight softening action on ard water 

(McLean & Wooten, Industr. Engng Chem: West 
te alkalies 


31, 1138). Treatment of fibre with dilu : 
increases the base-exchange capacity of the iya 
presumably by liberating further carboxy! gr ; 
High quality jute fibre has a lower 1a con- 
content than low quality fibre. The nitroer 
tent of high quality fibre is also sa Y etting 


This may be due, in part no p 
= , , 5 f non 

and the presence of a higher propo tigo 
fibrous tissue in the lower qualities: tmos- 
soda a a Joss 


When boiled with 0-5 N caustic 8° tors 
pheric pressure for 4 hrs., jute fibre 3 considered 
is loss 1S ©. pem 


of about 20% in weight. h s: B 
to be approximately made up as, TON jigni” 
celluloses, pectin and related bodisi i isce! 
3-0; proteins, 1-25; fat an wax, : he 
neous, 1-5%. ght an air alt 


When jute is exposed to li 


A 
mal 
copPé 
extra 
expo! 
be € 
and 

Joses 
Jeadil 
mate. 
be rE 
suffe! 
colou 
acely 
to-lig 
ed fit 

See 
6:0; < 
jnver 
starcl 
tains 
oil fr 
the f 
viscos 
1-470. 
24.07 
acids 
small 


——indergo degradati he 
s undergo degradation, and the 
nom O creases. The pH. of the aqueous 
roppe" ay wer than that of the extract of un- 
ct aid A part of the acid seems to 
ed JU from the degraded polyuronides 
he remainder from lignin, which 
and ethoxyl groups during irradiation, 
5 m the formation of o-diphenols and, ulti- 
Jeading of o-quinones. These changes appear to 
onsible for the discolouration which jute 
e resp during exposure to light and air. Dis- 
suffers tion can be prevented by methylation or 
Sion A white or light fawn coloured, fast- 
coy Fite is prepared by acetylation of bleach- 
inltre (Jute Bull, 1949-50, 12, 459, 350). 
seeds. Jute seeds contain: moisture, 7-1; ash, 
§.0: crude protein, 26-62; crude fibre, 20:76; free 
ort sugar, 3-08; sugar by inversion, 5-95%; 
starch, trace; volatile oil, trace. The ash con- 
tains: P,O,, 33% and K,O, 25-45%. The fixed 
oil from the seeds (petroleum extr., 14:7%) has 
the following characteristics: sp. gr. 78°, 0-921; 
viscosity (relative to water) at 28°; 53-1417; n”, 
1:4105; sap. val., 184-4; iod. val., 109-2; acid val., 
24:07; unsapon. matter, 3:0%. The principal fatty 
acids are oleic (39-18%) and linoleic (44-63%); 
small amounts of arachidic, palmitic and stearic 
acids are present; the unsaponifiable portion con- 
oier ostero] (Sen, J. Indian chem. Soc., 
» 4, 205; 1928, 5, 759; 1930, 7, 83). 
From the alcoholic extract of the seeds, which 
mounts to 15-72%, raffinose (3%) and corchorin 
nHs.Oz, m.p., 174—75°) have been isolated. 
in 1s an intensely bitter dextro-rotatory 
ances glucoside, which on hydrolysis gives 
ton cae corchogenin (C ,,H,,0, ). On oxida- 
Genin yields corchoric acid (C,;H»40;) 


Which j ; 
| ren 'S obtained also from corchorin through 
Aen one acid. A second bitter crystalline 


Ce, corchoritin (C ,,H,,0;), with properties 
A 12 3), with prop 

ae fe corchorin, has also been isolated (Sen, J. 
651) em. Soc., 1930, 7, 83, 905; ibid., 1931, 8, 
arer and Banerjee have obtained an 
eds and oortoxin (C 2,H;,0qm.p., 247°), from 
milar to ‘th found that its action on the heart is 
but ig at of the digitalis group of genins 


| My) not as intense (Chem. Abstr., 1950, 44, 


leaves 

ac of some Corchorus species are eaten 
0.9 Toisty Analysis of leaves of C. acutangulus 
M I tot ah 80-60; protein, 6-12; ether extract, 
1/100 g. yi oL Ca, 0-25; P, 0-038%; Fe, 35:65 
N © Aru a C, 141-9 mg./100 g. (Theophi- 


y ru 
I lee). Tenant am, Indian J. med. Res., 1949, 


clingy ee of C. capsularis contain a 
glucoside, capsularin, which 
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appears to be related to corchorin (Saha & 
Choudhury, J. chem. Soc., 1922, 121, 1044). 

The leaves of C. capsularis are stomachic, laxa- 
tive, carminative, and stimulant. The dried 
leaves are given internally in dysentery. A cold 
infusion of C. olitorius leaves is used as a bitter 
tonic. The leaves are demulcent, tonic and diure- 
tic. The seeds are purgative (Kirt. & Basu, I, 
398, 400). Finely carded fibre is used as a base 
an antiseptic surgical dressings (Kanny Lal Dey, 


Uses oF JUTE 

Jute is used principally for making coarse 
woven fabrics (hessians and sackings) required 
for containers to store or transport a large 
variety of commodities. It is used for linoleum 
backing, and in conjunction with cotton yarns, 
for carpets. Jute cloth and hessian are used for 
horticultural and agricultural purposes, e.g., wind 
screens, protection of crops from sun and frost, 
withering of tea leaf in factories, etc. Jute twines 
are used for binding purposes. Cotton-jute unions 
are used for deck chairs and awnings, mattress 
covers and underlays. Roofing fabrics are made 
from jute, and laminated jute is used as a subs- 
titute for metal and plywood. Jute is also used 
for sandbags, tents, water-holding stores, webb- 
ings and niwars, theatrical canvas and scrims. 
Many utility articles such as kit bags, tool bags, 
luggage covers are made from jute fabrics. Wool- 
jute, cotton-jute and flax-jute blends are made 
into a large variety of utility fabrics. Jute waste: 
is useful as a filler for plastics. 


The consumption of jute for clothing 
material is small. This is due to the diffi- 
culty of spinning fine yarns and to the 


difficulty of obtaining a bleached product with 
good wet strength. An extension of the use of 
jute blended with wool, or other fibres, for 
clothing and for such materials as blankets, 
carpets, rugs, etc. is a possibility. There appears 
to be scope for the more extensive use of 
twine, cords and ropes made wholly or partly 
of jute. The successful use of jute for water- 
holding stores, tents, etc. in World War II, may be 
expected to lead to its more extensive use for 
horticultural, industrial and domestic purposes. 
The price is, at present, the controlling factor for 
extending the utilization of waste jute fibre, loom 
and cropper caddis, cuttings and stick, in the 
plastics and paper industries. There are also 
possibilties for utilizing jute as a source of cellu- 
lose for explosives, lacquers and artificial silk. 
Jurte SUBSTITUTES 

A number of causes have contributed to the 
search for jute substitutes, the more important 
among them being: (1) consumer’s preference, 
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(2) new uses for surplus material, (3) policy of 
national self-sufficiency, and (4) scarcity of jute 
products, as in times of war. The competitors of 
jute may be classified under natural and synthe- 
tic fibres, and paper. No substitute, however, has 
yet attained commercial importance chiefly 
because of the comparatively low price and 
abundant availability of jute. 

There are 40 vegetable fibres which are either 
competing or are considered to be potential com- 
petitors to jute. Of these, cotton, roselle, kenaf 
and sisal are important. The others, though of 
limited importance at present, have potentialities 
as jute substitutes. Cotton, owing to its super- 
jority over jute, is a serious competitor in U.S.A. 
and Argentine, and efforts are being made to en- 
courage its use for many purposes for which jute 
has been traditionally employed. 

Roselle (Hibiscus sabdariffa) is cultivated in 
Java, and bags made of roselle fibre are now 
extensively employed inthe sugar trade. Over 
three million sugar bags were manufactured in 
the local mills in 1939, representing a loss to the 
jute trade of nearly 15% of the normal annual 
consumption in Java. Roselle is also cultivated 
in central America (Kirby, Bull. imp. Inst., Lond., 
1947, 45, 97). 

Kenaf (Hibiscus cannabinus) is employed in ad- 
mixture with jute for the manufacture of grain 
bags in China and Manchukuo. It is also used in 
admixture with flax and hemp for the manufac- 
ture of cloth, ropes and cordage. Kenaf is grown 
in India also, particularly in Madras and Bombay. 
True hemp (Cannabis sativa) is cultivated in 
Germany, Rumania, Turkey and Manchuria, and 
used as a substitute for Jute. 

Urena lobata is considered to be the most pro- 
mising of all Jute substitutes, and considerable 
quantities of it are produced in Belgian Congo 
Cuba, Brazil, Madagascar, and various parts of 
Africa (Kirby, loc. cit.; Basak, Econ. Res. Bull 
Ne 2, pegercent Jute Comm., 1945). It is replac- 
ng jute in South Rhodesi rai 
BEIL 1949-50, 12, 607). esia for grain bags (Jute 

Of the leaf fibres, sisal (Agav i 
Caroa (Neoglaziovia Pr oi 
spp. and Phormium tenax Forst. are being em- 
ployed in the manufacture of ropes and cordages. 


Jutital, used in Italy as a substitute for jute, is 


extracted from Typha plant. Straw-mat sacks 


are largely employed in Japan to replace gunny 


bags in the packing of cereal : 
Jute Bull., 1949-50, 12, 552), s (Basak, loc. cit.; 


Synthetic fibres capable of replacing j 

me placin 

~ been manufactured both in Cans aa ae 
Zell Jute is made from straw. During World 
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1939-40, 2, 36; 1946-47, 9, 34). 
Fibro, a synthetic wood fibre, whi 
woven on jute machinery, has been cae can he 
covers, sheeting, bags of all sizes a Sed for table 
(Capital, 1947, 118, 657). nd mail bags 
Paper bags have been successfull 


in many countries as substitutes y employeg 
particularly in the cement trade. ma he bags, 
Ve been 


used as containers in the fertili i 
mills, wholesale grocery trade ae flour 
in farm products. The use in the United trade 
of America of a new type of paper ba "a States 
multi-wall paper bag, for shipping ane noWn as 
beans, peas and salt, is on the ince sree 
container is moisture proof as it is ae ` This 
layer of. water-resistant asphalt laminae A 
Paper woolpack (40% wool and 60% a 
made in Brazil, is said to be a ate 
substitute for jute woolpacks. Sisalkraft sane 
ing of two sheets of brown paper reinforced is 
sisal fibre has been employed in the place of ae 
hessians in the Australian dried fruit trade 
(Basak, loc. cit.; Jute Bull., 1949-50, 12, 552; 1942. 
43, 5, 253). 

Recent developments in the bulk handling and 
storage of grains by elevators have dispensed with 
the use of burlap bags. 

MARKETING OF JUTE 
In north Bengal where the crop is harvested in 


August, about 56% of the jute is sold before the 
d of Novem- 


y little jute 


is ready before September, is marketed 
by growers between that month and Novem- 
ber. The factors responsible for the sale by 
growers of a large part of the marketab! 
straight off their holdings are: >i- the 
difficult transport conditions obtaining 1 i 
riverine tracts of Bengal during the 


2 A ions in 
harvest; paucity calor iga 


of road commun) a 
other parts of Bengal, Bihar and Assam) itor 


tion of growers to sell their produce t ediaries 
and middlemen; existence © intern direct 
in the secondary markets an Jack nsumels: 
contact between producers an per of 
the imposition of an excessive pitrati 
market charges and deductions of T TÉ ya 
nature; and lack of storage facilities of the Me 
in secondary markets. A Hf pets: 2 
is sold in villages, 20% in pim in seconde”) 


hats (periodical markets) an to the 
markets and baling centres. ucer t0. t 

The movement of jute from the P rod 3 gisti” 
consumer takes place, a$ 4 rute, 


centre 
the fi 
usual] 
facilit 
betwe 

Al 
both ; 
centre 
tions 
practi 
dence 
vario 
Altho 
Caley 
In the 
sidera 
Indig, 
Jut 
Mark, 
ae 
Of th, 
hited 
eas 
Vher 
Th. 
Were 
While 


$ Carts 
| freig] 


i) 


| the 
- hireg labs 


Tat 
| Whe of ae Naturally varied according to the 


(1) from Villages to the primary assembl- 


eS: -om rural areas to baling centres, 
sab rkets, Oy countTy baling centres to the 
i (3 a rkets of Calcutta, the mills and 

mi> s. Various intermediaries operate in 
Daie: paikars, farias and beparis pur- 
ihe ye from growers in villages and hats, and 
chase jets ther intermediaries in the neighbouring 
all it to a to kutcha balers in secondary markets. 
markets, ate buyers in the upcountry markets are 
The m balers who undertake to sort jute into 
the kute commercial grades and pack them in 
ee (weighing from 13 to 4 md.) for in- 
G easumaption. Jute mills and pucca balers 
Seite ultimate buyers of loose jute in 
taleutta the former usually buying direct 
re kutcha balers through brokers on the 
basis of forward delivery contracts, and the latter 
purchasing most of their requirements in the 
loose jute markets of Calcutta, viz., Cossipore, 
Hatkhola and Shambazar, where the local 
qratdars act as agents of the upcountry sellers. 

The upcountry markets are located in the 
jute growing areas and may be divided into 
3 categories: (a) the villages, (b) primary 
markets including hats, and (c) kutcha baling 
centres. Secondary markets (baling centres) are 
the final assembling centres for jute and are 
usually located at places with communication 
facilities. These markets form important links 
between producers and consumers. 

A large number of deductions and allowances, 
both in cash and kind, are imposed in baling 
races and are borne by sellers. Such deduc- 
ae are nominal in primary markets and 
ae, non-existent in villages. The inci- 
A these charges differs greatly between 

Üa Me even within the same district. 
Cane charges in the terminal markets of 
inthe ta are not as numerous as those prevailing 
iterable (on areas, yet the total value is con- 
India, T R ep. Marketing & Transport of Jute in 

> = vep., 106, 110). 


e 
markets. p ansported from villages to secondary 


| bri of Arca OUNtry boats in East Bengal and 
0) d 


Ssam, and by bullock carts in the rest 
€ growing tracts. The employment of 
teas on] ur and pack animals is confined to such 
Where ee As are situated away from river routes, 
Ih normal >y carts is impracticable. 
Were thro times 52% of the total jute arrivals 
While oaen Steamers and 43% by railways, 
M boats accounted for 3%, and bullock 
otor lorries for the rest (2%). The 


nSport employed. 
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_ Classification and grading—The quality of jute 
is judged by its Suitability for ihe production of 
various types of yarn and its behaviour in the 
manufacturing process. The primary classifica- 
tion 1s according to the species of plant. Then 
the district of origin is taken into account, since 
there are fairly consistent differences in the fibre 
produced in different areas. Jat is regarded as 
the best, and Jungli and Dowrah, as inferior 
qualities (Table 2). There is great variation 
in such characters as length, strength, colour, 
extent of faults and percentage of root cuttings. 
Based on these factors, four grades are recognised, 
viz., Top, Middle, Bottom and X-Bottom. 

The present system of grading into top, middle 
and bottom, assures that the quality of a grade 
does not fall below a particular level, and 


it has served the purposes of the mills 
moderately well. The descriptions of the 
marks for white jute are as follows:— 


Top—sound fibre, good colour of the district, 
cuttings, not to exceed 25%; Middle—sound fibre, 
average medium colour of the district, cuttings, 
not to exceed 35%; Bottom—straight-morahed 
fibre, warranted not to contain more than 70% 
sacking weft; X-Bottom—tangled or ravelled jute 
of whatever description. A five-grade scheme, 
which represents a considerable improvement on 
the existing scheme, has been recommended by 
the Indian Central Jute Committee. 

Jute is usually sold umassorted in upcountry 
markets. Beparis and zarias, buying in vil- 
lages and hats, assess the value of the 
fibre by estimating its grade outturn. Kutcha 
balers also generally adopt the same system, 
though in some markets transactions take 


TABLE 2—DIFFERENT CLASSES OF JUTE* 


Species Quality Hard or Soft fibre 
Jab Hard 
ee Hard or Soft 
Northern a Pe 
t i Western (Bihar 
GC. capsularts White y ses on ( 2 
ii 
aa Hard or Soft 
Orissa 
Jat 
[District Band or Soft 
r } Northern o: 
} Tossa { Vestern (Bihar) Soft 
O. olitorius 4 Sangli an 
| f 
z Jat Daisee Soft 
| Daisee { Oistcicb Soft 


*Rep. 


Marketing & Transport of Jute in India, 1 Rep., 161. 
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place after sorting the jute into various 

commercial grades. Two malpractices prevail 
namely, water- 


in the mofussil jute trade, 
nd adulteration of qualities. As a rule, 
growers do not offer wet jute for sale: it is the 
beparis, and often aratdars, who add water to the 
in order to increase the weight. The 
lities is effected by beparis 
and some kutcha balers who buy lower grades 
of jute and, after mixing it wi i 
sell the lot as local produce in mar 
for good quality jute. 

Indian jute mills are the biggest consumers ci 
jute in the World. Before World War II the 
average (for the period 1929—39) consumption 
was distributed as follows: mills in India, 57%; 
villages, 5%; exports to foreign countries, 38%. 
The position has undergone some change since the 
imposition of restrictions on raw jute export. In 
1947-48, 67% of the total product was consumed 
by Indian mills, 7% in villages and 26% was 
exported to foreign countries. 

West Bengal is the principal seat of jute indus- 
try in India, with about 96% of the total Indian 
loomage established in the neighbourhood of 
Calcutta. A few mills are located in other 
States. Table 3 shows the distribution of loomage 
in India. 

The mills situated in West Bengal receive the 
major part of their jute supplies from East 
Bengal Jat and District areas, and smaller quan- 
tities from Northern, Assam, Western and Daisee 
regions. Jute goods manufactured in India in- 
clude: hessian, sacking, canvas and tarpaulins. 
Certain specialities, e.g. rugs and carpets and 
linoleum hessian, are also made. Since World 
War II many new lines of manufacture including 
sand bags union fabrics (jute-cotton), tents 
hood-cloth, and netting cords, have been under- 


TABLE 3* 
No. of L 
mills Sas 
5 Bae ee 
Number Percentage 
West Bengal 100 65,266 95°3 
Bihar 
Bihar 4 1,103 1:6 
S 4 1,042 1-6 
a 3 891 1-3 
a $ 1 150 02 
T 112 68,452 


*Loom Statistics, 1947—Indian Jute Mills. Ass. 
a 


_ §Excluding special looms. 
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villages is for making ropes ana ie in 

amount is consumed by the hand if S, a certaj 
-loom j m 


Strips (for packing raw n 
durrie), asni Cei kean Satranji in 
(vaea and market bags ate wie : iwar 
centres. eat t 

The principal importers of Indi = 
War years, were: United Kin on 
France, United States of Amerie 
Belgium. During recent years Bee Italy, ang 
tine, have become prominent. im A EN Argen. 
jute. The classes of jute Mosiana ers of raw 
foreign markets are: Jat White, J i demand in 
Tossa, and Daisee. peat and District 

a oe ere ee AND TRADE 

e principal jute producing tr 
is located in aH east india Ber ee world 
War II, India produced 99% of the one 
Buen me 4 summarizes the ace a 
production -of jute in t i í 
countries. ' the chie 

The acreage and production of j i i 
reached a record level of 5-7 E 
million tons in 1940, when as a result of the clo- 
sure of continental markets due to the War, there 
was a glut in the market. The Government of 
Bengal, in order to avoid over production, and also 
to encourage food production, restricted in 1941 
the acreage under jute, fixing the upper limit at 
approximately half the acreage of 1940. In 1946, 
the acreage was further reduced to 37:5% of the 
1940 level, but was restored to the 50% level in 
1947 (F.A.O., World Fibre Surv. 1941, 133; 
Seaoo wealth Econ. Comm., Industr. Fibres, 

8, 100). ' 

AA OAAS the total jute output inMomee 
Union was 16,58,000 bales from 6,46,000 acres “00 
that of East Pakistan, 68,43,000 bales from 20, ee 
acres 1). Active steps aa a 
self-sufficiency 1 y 
en Union, and Olina: 
has been extended 
oe Orissa, U.P. 3 

-49, the roduction reac ction 
bales from 8.34,00 acres, the estimated prot qd 
in 1949-50 being 31,17,000 pales from xp 

) 71). It 38 On ate 
acres (Jute Bull., 1950-51, 13, target 8" 
ial the 1950.51 crop will yieldi tien: 
of 5 million bales. 

The factors influencin 
duction of jute are mainly 
able or unfavourable) and t ddy is e% ars? 
vailing in the previous season: som wet 
nate crop to jute, and during the 


jute in Dre. 
, Germany, 
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A CORCHORUS 
p AGREAGE, o N — > 
_— TABLE 4.—ACREAGE AND PRODUCTION OF JUTE IN PRODUCING COUNTRIES* 
Acrzage (1,000 acres) Production (1,000 tons) 
n oe a) ec -- haan meee 
in : an 
y. India Formosa Tonkin Total India Nepal ł. Formosa Brazil Tonkin Argen- Total 
ht tine 
3,165 66 1 3,232 1,217 s ao 2a hae 
Se 1938 ; Se 
5 3,161 n.a. ;21 1,732 6 nea ee 2 ae 1,607 
193 
© 5,669 n.a. 1 5,720 2,352 2 n.a. $ Se 2 2,370 
y, 1940 d 
nd vf 2,160 n.a. 2 2,212 975 8 n.a. l 1 2 1,007 
l 
N- ; 
W 1942 3,330 n.a. 7 3,387 1,616 4 n.a. 2 9 3 1,649 
in 1943 2,640 n.a. 34 2,724 1,248 3 n.a. 5 7 2 1,285 
lct ma 2,104 n.a. 32 2,186 1,105 4 n.a. 8 6 § 1,145 
1945 2,422 n.a. n.a. 2,592 1,391 n.a. n.a 10 n.a. 3 1,437 
rl 
a 1948 1,895 n.a. n.a. 1,955 1,003 n.a. n.a. 9 n.a. = 1,044 
1e O17 2,704 pa n.a. 2,764 1,525 na. na. 8 Mb = 1,566 
nd k 
in ; : i f 
£ *Cemmonwealth Econ, Comm., Industr. Fibres , 1948, Tables 77, 78; (n.a.,) Not available, estimate included in total; 
dia {Estimates of area or yield not available ; figures are imports into India from Nepal. ; §. Less than 500 tons. 
2:4 
lo- J 
; TABLE 5—WORLD CONSUMPTION OF JUTE 
He omsiderable share of jute land has been diverted (lakhs of bales) 
; of to paddy, partly because of the price factor and RERE 
so partly because of the restrictions imposed on ‘onsump 
94) jute cultivation by the Bengal Government, with er ner 
t at the result that jute production has fallen short Ta T 
k of the world demand. This has provided an in- 1940-41 
ie tentive to the development of substitutes, but 1941-42 881 
133 their menace to jute is not likely to become an ae 
ae ‘tous until their costs of production reach a 1942- 
g sufficiently low level to enable them to compete 1943-44 71 
Jian vith jute in normal times (Burns, 91). PEN A 
and m mption—Jute occupies a place second à i 
,000 = to cotton among textile fibres. The average 1945-46 92-7 
now igen of jute during the quinquennium oa Oran 
jute {00 1b to 1938-39 was 112 lakhs of bales of ae 
tion Ieent year The trend of consumption during 1947-48 
ears is shown in Table 5 : Y 
a | a normal consumption of jute in undivided t Bears Res. Bull. No. 1, Indian cent. Jute Comm, ; Jute 
| . . Uh: 
5,000 H lee about 16% of the total, consisting of ON o 
tion f goods R it bales in the form of manufactured dia (Table 6) 
3,000 domestic 6 lakhs of bales used in villages for In ia : eae War IL, about four-fifths of 
cted lute, eit Poses: The bulk of the demand for Bf tal exports of raw jute was consigned to six 
gure good. er as raw material or as manufactured the tota po! United Kingdom Germany, 
S, Comes fr countries, Viz., nı at al d 
0- Raw ut Oe) CKO : -, France, United States of America, Italy an 
Me ie jute aa Trade—The international trade a Belgium. United Kingdom and Germany both 
ie dia. A fag a virtual monopoly of undivide had the major share, but after the cessation of 
Par Port jute porer countries producing jute also rts to Germany, U.S.A. has assumed the 
Na significon? but the volume of their trade is expo ts ce (Table 7). During the War years 
ars ent as compared to that of undivided second p m 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar : ers Eea 
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TABLE 6—EXPORT OF RAW JUTE" 
(1,000 tons) 


Exports from: 
eS SS 
India t Nepal t Chine 

1988 657 8 3 
1939 583 6 1 
1940 349 2 = 
1941 315 8 nia 
1942 276 4 n.a 
1943 163 3 n:a 
1944 167 4 n.a. 
1945 273 n.a n.a, 
1946 344 n.a. § 


*Commonwealth Ecun. Comm., Industr. Fibres, 1948, Table 79 


t In addition, the follwing quantities (in 1,000 tons) of manu- 
factures were exported : 1938, 963; 1939, 1,012; 1940, 1,041; 
1941, 848; 1942, 704; 1948, 603; 1944, 715; 1945, 646; and 
1946, 732. ł Imports into India from Nepal. § Less than 500 
tons, 


— EE 


TABLE 7—EXPORTS OF RAW JUTE 
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exports to continental consumers 
pended. 
Exports of jute manufactures ą 
larger than those of raw jute (Table Oy 
More White jute is exported a 
markets than Tossa jute. Dundee has bon tseas 
principal buyer of Daisee jute. In ree een the 
however. the demand for Tossa jute a Years, 
greater strength and superior spinning ich has 
is on the increase (Rep. Marketing Jute mes 
products, II Rep., 191). Jute. 
Jute trade occupies the leading position ; 
total foreign trade of India, accounting faa 
a of the total value of all exports (Table 
The jute export trade is also one of the chief 
sources of customs revenue in India. ious 
(1946) export duties on raw and manufactured 
jute are: raw jute, Rs. 15 per bale of 400 lb. 
cuttings, Rs. 4-8-0 per bale; hessian, Rs. 80 per ton 
and sacking, Rs. 50 per ton. 
Since November 1947, the Pakistan Govern- 
ment has been levying an export duty of Rs. 15 
per bale of 400 lb. and Rs. 3 per md. of kutcha 
bales and loose jute crossing the land frontiers. 
The purchase and consumption of raw jute by 
Indian mills are normally in excess of raw jute 


Wera — 
re Sus. 


Usually 


___ 7". CO 


BY COUNTRIES OF DESTINATION 


(1,000 tons) 

ime TORR OP ORE OS ar a" Ne Se 
United Kingdom 158 195 92 146 89 100 98 88 68 50 52 24 
Germany 150 35 = ees = =. hoe = on 8 13 21 
France 78 85 21 = = => = a ws 45 15 14 
United Statos 62 Bl 46 99 124 49 32 58 42 my P E 
Italy 58 27 5 AEAN EN dm ane E 53 0 9 
Belgium 53 33 1 = = = oe = A 17 17 30 
“Spain 32 16 20 ee ee a —— 


8 
23 


711 243 
1,000 tons, 
continental 


1 = = 


154 
338 


7 l4 14 


243 178 160 


§The sudden rise in ex i ‘others’ 18 du 
countries under thie vena in 1945-46 and 1946-47 under ‘other 


1919/29 
1924/25 
3929/30 
1934-85 
1935-36 
1936-37 
1937-38 
1938-39 
1939-40 
1940-41 
1941-4 
1942-48 
1943-44 
1944-4 
1945-4 
1046-4 
1947-4 
1948.4 
1949.5 


— 


| Sports. 
| declined, 


Nereaseq 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


_ “TABLE §_JULE Eo ea CORCHORUS 
TABLE 8—JUTE EXPORTS FROM INDIA +i - 
Exports (1,000 tons) 
aw ae ma a I 
z manu- 
jute factures Total Raw jute Jute Aaa 
554 7 factures 
p902 (a) o 1,263 44 56 
19192 
; 768 857 = 
3 28/29 (av:) 1,62 
5994)25-19 l E te 5 47 53 
4 (av. 1 
; son9/30-—1938/8 ( 3 1,413 47 - 
> 52 685 1,4 
1934-35 a soll 52 i 
752 
1935-36 2 1,523 51 a 
| 821 972 
: 1936-37 RD 46 54 
747 
1931-38 1,020 1,767 42 E 
i 1938-39 oo Bs 1,647 42 58 
d 1939-40 570 1,083 1,655 35 65 
i 1940-41 ce 924 1,167 21 79 
1 
1941-42 315 898 1,213 26 J4 
l- 
5 1942-43 243 619 862 28 72 
Q 1943-44 178 634 812 22 78 
y 1944-45 160 708 868 23 77 
te 1945-46 338 680 1,018 33 67 
= 1046-47 306 731 1,037 29 7 
1947-48 265 872 1,137 23 17 
) 1948-49 213 929 1,142 19 81 
1949.50 138 787 925 15 85 
i Exports to Burma are excluded up to 1936-37; Figures for 1948-49 and 1949-50 refer to Indian Union only. 
a 
l j : a aaa : 
TTN Since 1939, exports of raw jute have Raw Jute Stocks—The jute mills in India gene- 
) ae and the consumption of Indian mills has rally carry large stocks of raw jute at the end of 
eased considerably (Table 10). the season; stocks in the hands of traders and 
growers are comparatively small. Stocks held 
in overseas consuming countries are also relative- 
- ly small. Indian mills carry large stocks of jute 
2 goods also (Table 11). s i ; 
j Prices—Jute is the cheapest ñbre used in textile 
| manufacture. This is by far the most important 
2 factor which determines the competitive strength 
of jute in the world market. Comparative prices 
7 of the principal fibres in the London market dur- 
8 ing the period, 1938—1946 are given ın Table 12. 
The trend of annual jute price in London, 
ł during the past few years, has been cyclical 
0 reaching three peaks, each higher than its prede- 
cessor. From a low level of £19-6 a ton in 1938, 
39 it ORG to £33-10 in 1940, £49-8 in 1943 and 
ajon £87-7 in 1947. The prices touched a level of 
ED p — Š ton in December, 1947 (Commonwealth 
"a mere t petas 1929:30 "3738 "4142 45-46 £95 per to ibri 1948 110) 
À 192820) taigsaee "3536 3040 | ASAE Econ. Comm., Industr. Fibres, 1920, : 


—F 
*Dort of Jute & Jute Manufactures 
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ORUS See Tae Beets Aaa aa 
CORCH UE OF JUTE EXPORT TRADE TO THE TOTAL EXPORT TRADE OF —, 
TABLE 9—REJ-ATIVE VAL (Figures within brackets give percentagss) DIA 
Value (crores of Rs.) 
ee oe F Jute manufactures = 
“Total exports Raw jute ute r acture’ Total 
1939 
: 29 (16-1 
1937-38 181 (100) NGS (6) Cod) 44 (24.9) 1939 
100) 13 (8°2) 26 (16-1) 39 (24-3) 1940 
ee ae 49 (23-9 1941 
204 (100) 20, (9-7) ee) 69 (33-6) 
1939-40 F ae 0 
. vo (4F'" 
1940-41 187 (100) me ESE) 1943 
. 54 (22° 
1941-42 238 (100) 10 Ess) ee ld 64 (27-0) 1944 
1942-43 188 (100) oe) TS) 45 (24-2) 1945 
1943-44 200 (100) 8 (4:2) 49 (24-7) 57 (28-9) 1946 
1944-45 210 (100) 8 (3:8) 60 (28-4) 68 (32-2) 1947 
; A 1948 
1945-46 242 (100) 16 (6:7) 59 (24-6) 75 (31-3) 
* Ecos 
1946-47 298 (100) 19 (6-4) 70 (23:5) 89 (29-9) jue Bul 
1947-48 396 (100) 26 (6-6) 128 (32-4) 154 (39-0) aa 
j ; f TAB 
/ 1943-49 416 (100) 24 (5:8) 147 (35-1) 171 (40-9) 
1949-50 460 (100) 16 (3:5) 127 (27-6) 140 (31-1) 
TABLE 10—PURCHASE, CONSUMPTION, AND EXPORT OF RAW JUTE* 
i i ill ns tion Exports Excess of consump- 1938 
aera (1,000 = ia Tadia ; (1,000 tons) tion ovon oxport 
tons) ft (1,000 tons)t % 1939 
2 27-2 1940 
1929/30—1933/34 (av.) 878 855 ; 672 | 
4-6 u 
1934-35 : 907 818 783 
] 20-9 W2 
1935-36 719 895 740 
2 24:2 1943 
1936-37 991 1,083 87 
f s 79-3 ly 
1937-38 1,055 1,194 666 
s 60-2 1045 
| 1938-39 989 1,112 694 
| 143-7 Ing 
1939-40 1,269 1,289 529 
241 ao * Pij 
1940-41 1,405 989 K inp in 
942" 
1941-42 838 1,222 276 “4 
426°0 Weal 
1942-43 1,297 1,236 235 3 =~ 
70 483 tten, 
1943-44 997 992 1 P harket 
1944-45 1,019 1,032 187 at pind 
e 
1945-46 1,225 1,114 391 Be th 
1946-47 851 1,033 268 cer 
Cy 
he Indian t 
* Annu. Rep. Indian Jute Mills Ass. Calcutta.. 


: t t 
PAPET t Figures refer to purchases by member mills o — tarac 
s8ociation. 


344 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


ee. 
ee S WITH MILLS* 

a BLE 11 —STO0E 

(1,000 tons) 


Rew jute Jute manufactures Total 

Res 202 125 
1939 ay 198 579 
1939 363 153 506 
1940 331 151 982 
ge 426 261 687 
va 487 286 113 
o% AA 204 665 
es 522 183 T05 
i 488 196 goi 
A 377 183 560 
1948 Ai- e = 


*Eeon. Res. Bull, No. 1, Indian cent., Jute Comm. ; 
Jule Bull. 


TABLE 12— PRICES OF BAST FIBRES IN LONDON 
(per ton c.i.f.) 


. A fps 4 xk 
me “er be ma 

8 £. 8 £. s my E 

1938 0 20 5 13 5 19 4 
M9 0 16 15 12 10: 20 18 
Wo 27 3 20 0 50 0 
IM 0 30 0 26 3 25 13 
pe 0 30 0 26 3 31 13 
ps 0 34 0 30 0 40 5 
i 0 38 0 30 0 45 0 
|" 0 a0 30 0 44 10 
i," 0 a 40 0 40 0 


f $ P . 
| knp See Ist Jan. of each year (Bull. Marketing Sunn 
| 1a, Marketing Ser., No. 61, 23). 


ts 
A 
wealth Bonthly Price for Jan. of each year, Common 
on. Comm., Industr. Fibres, 1948, 111). 


PRICE IN RUPEES 


price level of jute in the world 
S S in the London market have been 
e in close sympathy with those in 
Mena market = 
{Vemne ss Prices of jute in the mofussil are 
Cutts” Heinarily, by those prevailing im 
va hey things being equal, prices depend 
istiog ©? Class and the general quality 
SS, viz, strength, length, colour, 


rice 
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: : ___CORCHORUS 
extent of faults and i = 
county Ee moisture. In the up 


narkets, the price differences are based 
on the suitability of fibre for classification into 
grades, but there are no well defined rules to 
regulate Prices according to variations in factors 
which affect quality. The Jat fibre is considered 
to be the best, and the price differences for other 
classes are expressed in terms of discounts on 
Jat Prices. These are fixed in Calcutta by mills 
and shippers, and fluctuate according to the trend 
ee and the demand for various classes of 
jute. 

Prices of raw jute show wide fluctuations 
(Table 13) depending on the demand and 
supply position. 

There is a close relationship between the 
prices of raw jute and jute manufactures. In 
general, the two move in the same direction. The 
rates of fluctuation of prices of raw jute and 
jute manufactures, however, are different and 


TABLE 13—PRICE OF RAW JUTE IN CALCUTTA 
(per bale of 400 Ib.) 


Rs. A. Rs. A 
1937 36-15 1943 79- 4 
1938 32- 6 1944 82- 0 
1939 41- 0 1945 78- 3 
1940 76-12 1946 103-12 
1941 5l- 8 1947 168- 3 
1942 52- 3 1948 197-12 


*Index Numbers of whvlesale Prices, 
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) 
9.—Price of raw jute (per bale 
Fig. 12 
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CORCHORUS eee o o 
Loen 7 ESALE PRICE 
= x NUMBERS OF W HOLE 
TABLE 14—INDEX NUMBER Ru, 100) 


Raw te J ste mea yt) g 
(2) 
1914-1918 (av-) 71 140 182 
1919-1923 (av-) 100 142 142 
1924-1928 (av-) 114 156 137 
1929-1933 (av.) 59 88 149 
1934-1938 (av. ) 49 69 141 
1939-1943 ( av-) 87 134 154 
1944 122 198 162 
1945 117 197 168 
1946 155 224 145 
1947 251 366 146 
1948 296 383 129 
1949 290 391 135 
-~ “Jute Bull, 


l 
consequently the parity between them is con- 
stantly changing (Table 14). 


CORDIA Linn. (Boraginaceae). 

A genus of about 300 species of shrubs and 
trees, distributed in the tropics, with about 14 
species represented in India. 


C. dichotoma Forst. f. syn. C. obliqua Willd.; C. 
myxa Roxb. non Linn. 
D.E.P., II, 563; Fl. Br. Ind., IV, 136. 
Sans.—Bahuvaraka; Hinpi—Lasora, chota 
lasora; Benc.—Bahubara; Mar.—Shelvant; Gus.— 
Bargund; Tet.—Chinna nakkeru; Tam.—Naruvili; 
Kan.—Chikkachalle; Mau.—Viri, cheruviri. 
A small or medium-sized tree with a short, 
usually crooked trunk 3—4 ft. in girth. The 
hs _ fruit is 0-5—1-0 in. long, yellowish brown, pink 
or nearly black when ripe, with a viscid, sweetish, 
almost transparent pulp surrounding a central 
stony part. This species is widely distributed in 
India and Ceylon, specially in the warmer regions. 
The fruit, popularly called Sebestan, is edible, 
Sweetish and mucilaginous. It is astringent 
anthelmintic, diuretic, demulcent and expecto- 
rant. It is used in diseases of the chest and 
_ urinary passage. Koman reports that it is of no 
value in the treatment of bronchitis (Koman 
1920, 4). The kernels are used in external appli- 
| for ringworm (Kirt, & Basu, III, 1676), and 
fruit pulp is used as birdlime (Gamble 
A decoction of the bark is used in dyspepsia 
s. The leaves are used for covering 
cheroots (Trotter, 1940, 306). A glue is 


A e A ae a a aS 


th 


Jomain. Gurukul Kangri Collection, Haridwar 


prepared 
I, 660). 
The wood is clear yellow wh 
changing rapidly on exposure to Bey Cut, 
grey and finally to brown or greyish fi: Uish 
is light (sp. gr., 0-54; wt., 34 Ib./e. fee It 
fairly strong, shallowly interlocked- ee and 
uneven-textured. It seasons well, and ape a 
insect attack. The wood is said to be ob to 
able in contact with water. The ae dur- 
and works well giving å good surface fini ERE 
is used for boat construction, well-curbs. -Tt 
stocks and agricultural implements (Game 
cit.). Decorative veneers can be cut on a B oc, 
machine: otary 
The bark contains 2% tannin (Badhwar 
Indian For. Leafl., No. 72, 1944, 8). 
fibre used for caulking boats. 


——— 


from the mucilaginous py], > —— 
pulp (Burky 


et al, 
It yields g 


C. macleodii Hook. f. & Thoms. 

D.E.P., II, 563; Fl. Br. Ind., IV, 139. 

Hinpi—Dahipalas, dhaiman; Mar.—Bhoti, 
dhaiwan; Tam.—Palandekku; TrL.—Botuku, ped- 
dabotuku; Kan.—Bilichalle, doddachalle. 

Trade—Hadang. 

A small or medium-sized tree, distributed in 
Chota Nagpur, central India, Konkan, North 
Kanara and Deccan. 

The wood is light brown when first exposed, 
changing later to dark brown, beautifully 
striated with narrow somewhat dark veins. It is 
fairly smooth, with an oily feel; moderately heavy 
(sp. gr. 0-71; wt, 46 lb./c. ft), usually 
straight-grained, coarse and uneven-textured. 
Flat sawn timber shows an ornamental figuring, 
while a pronounced silver fleck is seen whel 
quarter sawn. It is hard, tough, strong and a 
able. It works well, and is used for carts, yo 2 
axe-handles, carving, turnery, picture frames, 
panelling, and furniture (Pearson & Brown, $ 
759). 


C. rothii Roem. & Schult. 
D.E.P., II, 565; Fl. Br. Ind., IV, 
Sans.—Laghushleshmataka; 


138. 
HINDI — 5 
pgr Chinni 0 


Gondi; 


Gus.—Gundi; Mar—Gondani; . 

tuku; Tam.—Naruvili, Kan—Kirichalle. 4 jn the 
A small tree 20—40 ft. high, distribute ond 

Punjab, Sind, Rajputana, Gujerat, Jong 

Ceylon. The drupe is ovoid, i7 ddish prow” 

longitudinally striated, yellow or T° a pulp, 

when ripe, and contains a gelatinous, fion is 1% 


The bark is astringent and its deco? ie ipne! 
as a gargle (Kirt, & Basu, II, 1679), mpe 
bark yields a fibre used for rope ma 
caulking boats. 


ere, 42—52 lb./c. ft.) is used for 
am HOE ction and agricultural implements. 
co 


3 _f, & Thoms. 
6. vestita Hoog: F]. Br. Ind., IV, 139. 

pEP. Kumpaiman; bairola. 

eK aruk, kumbi; GARHWAL & DEHRA Dun 
puN 
pairola. 11 deciduous tree, distributed in the 
A sma d sub-Himalayan tracts from Dehra 
punjab Ehe Siwalik range eastwards to the 


Dun and tne North Oudh 

; in orth uan. 
garda rei which is edible, has demulcent, ex- 
Pant and astringent properties (Kirt. & Basu, 
Le od is somewhat similar to that of C. 
macleodii. It is light brown when first exposed 


but changes to dark brown with age, fairly 
smooth, oily, straight or shallowly inter-locked- 
grained. The timber is heavy (wt., 51 lb./c. ft.; 
sp. gr, 0°79), coarse and uneven-textured, hard, 
tough and strong. sA 

Itis more durable than that of C. dichotoma, 
works well, and takes a good finish. When flat 
swn or quartersawn, it is ornamental. It is 
used for wheels, furniture, panelling, picture 
frames and ornamental boxes (Pearson & Brown, 
Il, 757). 


C. wallichii 
wallichii. 

Fl. Br. Ind., IV, 137. 

Sans.—Bahuvaraka, uddalaka; Hınnı—Burales- 
sura; Gusl.—Gadgundi, vargund; Tam.—Perunaru- 
vili; Mat.—Naruviri, periyaviri; TEL.—Peddanak- 
kera; Kan.—Doddachalle. 

A moderate-sized tree distributed in Gujarat, 
orth Kanara and Deccan. 
i e fruit is considered to be expectorant, astrin- 
and demulcent (Kirt. & Basu, III, 1678). 


aoe Species of Cordia are ornamental. C. 
Alor Wa, Linn. (Gricar TREE, SCARLET CORDIA, 
isa g 20D), commonly grown in Indian gardens, 
ay ae tree or a shrub, bearing clusters of 
ly throuse ee ted, bell-shaped flowers, practical- 
The TOA pout the year (Blatter & Millard, 39). 
Burma of C. fragrantissima Kurz, a native of 
fr 


G. Don syn. C. obliqua Willd. var. 


adp S attractively mottled, moderately hard, 
a agtant (Gamble, 501). y 

RD 

Di BNE Adans. (Liliaceae) 

A genet, VL 331; Burkill, I, 661. 
at boLescen Of about 20 species of shrubby or 
Nabi aa Species with ornamental foliage and 

ions Istribut 


ed in tropical and warm temperate 
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-— CORANDRUN 
i C. fruticosa Goeppert syn. C. terminalis Kunth 
i an evergreen, palm-like, erect, glabrous shrub 

—10 ft. high, occurring in tropical India 


from Bengal and Assam eastwards, and frequently 
cultivated in gardens. There are many races 
differing in the colour of the ornamental foliage. 
Purple, crimson and pink types are common. 
Propagation is usually by stem or leaf-cuttings 
and suckers. 

The lower part of the rhizome of the plant is 
eaten with betel as a remedy for diarrhoea. 


CORIANDRUM Linn. (Umbelliferae) 


A genus of about 6 species of annual aromatic 
herbs of which C. sativum is widely cultivated in 
India for its spicy fruits. 


C. sativum Linn. CORIANDER 
D.E.P., II, 567; C.P., 427; Fl. Br. Ind., II, 717. 


Sans.—Dhanya, kustumburi; Hmp—Dhania, 
dhanya; Benc.—Dhane; Gus.—Konphir; MAR.— 


Dhanna, kothimber; Tru.—Dhaniyalu; Tam— 
Kothamalli; Kan.—Kothambri; Mau.—Kothum- 
palari. 


An annual herb, 1—3 ft. high, with small, white 
or pinkish purple flowers borne on compound 
terminal umbels. The lower leaves are broad 
with crenately lobed margins, while the upper 
ones are narrow, finely cut with linear lobes. The 
fruits are globular and ribbed, yellow brown in 
colour and range in size from 2-0 to 3-5 mm. 
diam. When pressed, they separate into two 
halves (mericarps), each containing a seed. 

Coriander is a native of the Mediterranean 
region and is extensively grown in India, Russia, 
central Europe, Asia Minor and Morocco. In 
India, it is cultivated in all the States and is an 
important subsidiary crop in the black cotton 
soils of Deccan and south India and the rich 
silt loams of north India. In Madras, nearly a 
lakh of acres are under coriander, particularly in 
Guntur, Bellary, Anantapur, Trichinopoly and 
Tinnevelly districts (Seas. Crop Rep. Madras, 
1947-48). In Bombay about 10,000 acres are culti- 
vated for coriander, the major areas being East 
Khandesh and Satara. It is grown in every dis- 
trict in Punjab. 3 

Coriander is generally grown as a rain-fed crop 
either pure or mixed with other crops. In certain 
areas it is grown as an irrigated crop. The time 
of sowing varies in different localities. In Bengal 
and in U.P. the seeds are sown during the 
cold season; in Bombay, during the monsoon; and 
in Madras, in autumn. In Mysore and in certain 
parts of Madras, coriander is grown in two 
seasons, from May to August and from October to 
January (Yegna Narayan Aiyer, 303). 
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CORIANDRUM 


Fig. 130.—Coriandrum sativum 


Before sowing the fruits are rubbed till the two 
mericarps are separated, and sown either broad- 
cast or in rows through drills, the seed rate vary- 
ing from 16 to 25 lb. per acre in Punjab, and from 
10 to 15 lb. per acre in south India. The seeds ger- 
minate in 10—25 days. The crop requires 2 or 3 
weedings and the field is irrigated whenever 


. The plants are then pulled out by the roots 
| the fruits are threshed out. 
ey are further dried in the sun, winnowed and 
The yield varies according to 

, Seasonal conditions and the nature of 
g, viz, pure or mixed, irrigated or un- 
In Punjab, a yield of 700—1,000 Ib. per 

s been recorded, while in Mysore, a yield 


Jomain. Gurukul Kangri Collection, Haridwar 


S ee 


of 1,800—2,000 lb. ıs obtained wW 
and 800 lb. when sown mixed (roe? Sn Pie 
Singh, 381; Yegna Narayan Aiyer, 304) : Karta 

Little attention appears to have been 
manurial treatment in cultivatin 
in India. Experience in European counts; r 

; -j : Tie 
shown that manuring greatly improves th s has 
of fruit. It has been recently reported Yield 
Russia that the use of fertilizers increases ae 
content of the fruits. Significant results wal 
been obtained when nitrogenous, phosphatic ave 
potash fertilizers are applied in the early cine 
of development (Chem. Abstr., 1948, 42, 03" 

Coriander is subject to the attack of 
and wilt. The former affects the crop 
the flowering period, particularly when the 
weather is damp and moist. Sulphur dusting 
and spraying with Bordeaux mixture provide 
effective remedies. No protective measures haye 
yet been found against wilt. A tumour-forming 
fungus, Protomyces. macrosporus Unger, which 
prevents seed-setting, has been reported to be 
widespread (Mundkur, 107). 

The crop is not subject to any serious pests, 
Occasionally stick-bugs, leaf-eating caterpillars 
and boring grubs are found on the plants. 

The stem, leaves and fruits have a pleasant 
aromatic odour. The entire plant, when young, is 
used in preparing chutneys and sauces, and the 
leaves are used for flavouring curries and soups. 
The fruits are extensively employed as condim 
in the preparation of curry powder, pic Fe 
spices, sausages and seasonings. W a aa 
for flavouring pastry, cookies, buns a cae of 
tobacco products. In the Unite 


EEA 


mildew 
during 


pmerica ; liqueurs, particularly gin (J. W. Parry, 
our! 


103) its are considered carminative, diuretic, 
The fru machic, antibilious, refrigerant and 
joni ac, They are used chiefly to conceal the 
aphto + other medicines and to correct the grip- 
odour fines of rhubarb and senna (U.S.D., 329). 
ing gua are chewed to correct foul breath. 
the ee considered also to lessen the intoxicat- 
we cts of spirituous liquors. 
ing È commercial product often contains con- 
he ign matter, mostly stalks, dirt, fenu- 


à forel 
siderable d cereals. The pure product should con- 


t mor : 
sis of fruits gave the following values: 


moisture, 11-2; protein, 14-1; fat (ether extract), 
16-1; carbohydrate, 21-6; fibre, 32-6; mineral 
matter, 4:4; calcium, 0-63; and phosphorus, 0:37%; 
iron, 17-9 mg./100 g. (Hlth Bull, No. 23, 1941, 
36). The leaves constitute a rich source of 
vitamin C (250 mg./100 g.) and of carotene 
(5200 wg./100 g.) (Basu et al., J. Indian chem. 
Soc., 1947, 24, 358). 

The aromatic odour and taste of coriander fruits 
is due to an essential oil. The amount of oil 
varies considerably according to the source of the 
fruits, Indian coriander being rather poor in oil 
content (Table I). The fruits from European 
countries are usually rich in oil, and samples 
from test plots in Norway have yielded as much 
a 1:4—1-7% oil (U.S.D., 329). 

The low oil content of Indian coriander is stated 
to be due to the loss of. a portion of the volatile 
oil during the drying of fruits. This statement 
ine been experimentally substantiated. 
Rie pane ever, has a superior odour and a 

O Oa ntage of esters than European oils 

o oe J. Indian Inst. Sci., 1925, 8A, 182). 
avin ander oil is a colourless, pale yellow liquid, 
& the characteristic odour and taste of cori- 


a TABLE 1 
urce Essential oil % 
A (on oven-dry basis) 
or, 
cco 0:470—0-482 
Russia 
0:892—1-117 
Tadia ; 
Tuticor; 
3 Corin - 0-503—0:592 
Oinib 
Minath a Atore 0-405—0: 432 


| A y 
Yyar, Agric. Live—Stk India, 1934, 4,583 
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2 iti E 
ander. Indian coriander oil has the following 


analytical constants: d 15°, 0-8715—0-876; n, 


1-4569—1.4612; [o],2°°,+10° to +13°: sap. val 


30-0—54-3. (Rao et al., loc. cit.). The ranges of 
constants reported by Parry are: sp. gr., 0-870— 
0-885; n, 1-4635—1-4760; [a], +7° to +14°; 
acid val., 1—5; and ester val., 3—22 (Parry, I, 307). 
The chief constituent of the oil is coriandrol 
(S,oH,,OH), a terpene tertiary alcohol, now known 
to be identical with d-linalool (sp. gr., 0-868; b.p., 
194—98°), the concentration of which varies in 
oils from different sources from 45 to 70% 
Parry, I, 307). The other minor constituents 
of the oil are: « and £- pinene, p-cymene, dipen- 
tene, y-terpinene, phellandrene, terpinolene, and 
traces of geraniol, borneol, n-decylic aldehyde and 
esters of acetic and decylic acids (Thorpe, III, 
364). The oil causes irritation when in contact 
with skin for a long time. (Chem. Abstr., 1946, 
40, 7525). 

The unripe fruits and other parts of the plant 
yield small amounts of an inferior oil with a bug- 
like odour which, however, disappears on keeping, 
evidently due to the polymerisation of the odori- 
ferous principle (Parry, I, 308). 

The oil is used chiefly as a flavouring agent for 
spirituous liquors and in cocoa and chocolate 
industries. It is also employed in medicine as a 
carminative or as a flavouring agent to cover the 
taste or correct the nauseating or griping qualities 
of other medicines. It has the advantage of being 
more stable and of retaining its agreeable odour 
longer than any other oil of its class (U.S.D., 330). 
Decylaldehyde (yield, 0-1% of the wt. of coriander 
oil) obtained by treating the oil with bisul- 
phite, is reported to be useful for perfumery pur- 
poses (Chem. Abstr., 1942, 36, 3781). Commercial 
oil is extensively adulterated with sweet orange 
‘oil, cedar-wood oil, re ES and anethole or 

i il (Finnemore, y 
anis o E essential oil, the seeds contain 19— 
21% of a fatty oil having a dark, boa EER 
colour and an odour similar to that of corian enoi i 
The oil has the following characteristics: <P. AS i aot 
0.9262—0-9284; np” , 1-4704; sap. val, 182-12); 
iod. val, 93—100; and unsapon. matter, 2-3%. 
Tne component insoluble fiy, Sad linolele acid, 
tic, 8; geno a ee al solidifies on keeping. 
1% ee ared from the oil has a pleasant 

od lathering properties. It is soft in 
oe d gee in colour (Chem. Abstr., 

1, 3666). ' ; 
1080, Bete left after the extrac” phe 
oil has been used as fodder for animals. 
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————— 


a 


R SEEDS 


es Net 
1929/30—1933/34 (av-) 2,236 4,43,856 
1934/35—1938/39 (av.) 4,951 6,99,205 
1929/40—1943/44 (av-) 5,707 12,04,594 
1944-45 3,279 16,68,285 
1945-46 8,252 68,99,240 
1946-47 4,487 42,20,023 
1947-48 3,877 20,73, 741 
1948-49 4,892 23,19,613 
1949-50 3,368 26,30,517 
of the residue gave: protein, 11—17; fat, 11—20% 


(Bull. imp. Inst., Lond., 1913, 11, 129). 

Trape: —Coriander is an important condiment 
widely used in India.” Details relating to its pro- 
duction and internal trade are not available. A 
large quantity of the fruits is consumed within 
India and a small quantity is exported, chiefly to 
Ceylon, Straits Settlements, Malaya, East Africa, 
and neighbouring countries (Table 2). 

Though the crops grown in different places 
belong to the same species, the fruits obtained 
vary greatly in size, shape and quality. Trade 
qualities are usually designated by the places of 
origin. The chief rivals of Indian coriander in 
the export market are the Moroccan and Russian 
varieties which command a better price. It is 
stated that the Indian samples contain an un- 
usually high percentage of stalks, extraneous 
seeds, grains and dirt, and are therefore under- 
valued, although they are in no way inferior in 
quality to the Moroccan samples (Indian Tr. J., 
1934, 115, 7). More attention paid during harvest- 
ing and threshing will greatly remedy the defects 
and place the Indian produce in a more favourable 
position. 


CORIARIA Linn. (Coriariaceae) 

This is the only genus of the family. It comp- 
rises about 15 species of shrubs, distributed from 
the Mediterranean to Japan and New Zealand, 
and from Chile to Mexico. C. nepalensis occurs 


= in India, 


C. nepalensis Wall. 


DEP., II, 569; Fl. Br. Ind., II, 44. 
Hinpi—Masuri, makola. 
 KasumırR—Balel, tadrelu. 
A deciduous shrub or small tree distributed in 
he outer Himalayas from Indus to Bhutan 
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ascending to 8,000 ft. in th ae Se 
11,000 ft. in Sikkim. © north ea 
The fruit, commonly called Musso 
eaten although it is insipid and js ņ 
cause thirst and colic. x aa to 
produce symptoms like those of fen Sai 
leaves are poisonous in large doses anus. The 
sometimes used for adulterating senna 
lensis is one of the food plants of the si 
Actias selene Hubn. 
The leaves contain 20% tanni ; 
Leafl., No. 72, 1944, 8). in (Indian For, 
The wood (wt., 41—53 lb./c. ft.) i 
marked. It takes a good polish ae hee 
making boxes. The wood is rich in t Y 
(Gamble, 224). annn 


one berry is 
3 


C. ne 
pa- 
lk moth, 


CORNUS Linn. (Cornaceae) 

A genus of about 70 species of trees and shrubs 
distributed in tropical mountains and in the north 
temperate region. `4 species are known to grow 
in India of which C. oblonga and C. macrophylla 
are of some commercial value. 


C. oblonga Wall. 

D.E.P., II, 572; Fl. Br. Ind., II, 744. 

Hinpi—Ban-bakar, kasmol. 

Kumaon—Baumari; GaRHwaL—Katkanai; 
AssamM—Diengsohlong-law-syurang. 

A tree growing up to 35 ft. in height and 5 ft. 
in girth, common in the outer Himalayas from 
Indus to Bhutan, Khasi mountains, and Martaban 
hills in Burma, at altitudes of 4,000—7,000 ft. 

The wood (wt., 46—50 lb./c.ft.) is pinkish white 
to pale brown, moderately hard, heavy, straight- 
grained and fine-textured. It is useful for making 
shuttles, pulleys, bobbins and mallet heads. It is 
said to be particularly valuable for making gun 
powder charcoal (Chowdhury & Ghosh, Indian 
For. Rec., N.S., Util., 1946, 4, 8). 


G 
CorneL Woop, BLoonTWIS, 


C. sanguinea Linn. 
Doc Woop 

DEP,, Il, 572; Fl. Br. Ind., II, 744. nd in 

An attractive shrub or small tree to 
Kashmir at an altitude of about 7,000 a 

The wood (wt, 54—56 lb./c-ft.) is ML? tooth 
in Europe for making small articles suc a = 
picks. It gives a charcoal used in gunp stance 

The bark is reported to contain a j 
similar to inulin, a phytost 
acid, Analysis gave: soluble ; 
4.49: tannin, 12-97; reducing sugar, i 4-19; 2° 
fibre, 31-3; total nitrogen, 1-8; free aa 6 The 
ash, 6:18% (Chem. Abstr, 1927, Pb he 
fruit contains calcium malate a 
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CORU 
Cort 
mond, 
crysta 
Egypt 
Its us 
abrasi' 
Emery 
been 1 
centur 
(Gree 
been | 
times, 
Cor 
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and oc 
dal cr 
other 
Partin 


i e m; 
i Near Minera] 


0 
Tig comets and has greyish black, bluish black 
| Magnetic *S mottled colour. It is more or less 


a Nuh, | 
A ted, l (Emoy 
ati 


Se, 


id. The seeds yield 17—20% fatty oil 
giesic 2 TI, 903). The oil from the pericarp can 


(we ior soap making and for burning in lamps 
pe use 


-. yery handsome when in flower. The 
The Paien Zd made into a preserve. The 
fut wt, 45—50 lb./c.ft.) is used as fuel. 
oo acrophylla Wall. (Hrnpi—Kandar, kachur, 
A Assam—Dieng-phait), occurs throughout the 
yimalayas at altitudes of 4,000 — 8,000 ft. The tree 
attains a height of 40—50 ft. The fruit is edible, 
and the wood is used for the same purposes as 


that of C. oblonga. 


CORUNDUM 

Corundum (Hinpi—Korund) is, next, to dia- 
mond, the hardest mineral known, and its natural 
crystals were being probably used by ancient 
Egyptians for carving on their stone monuments. 
Its use, in the form of grains, as a commercial 
abrasive, is comparatively recent although 
Emery (a variety admixed with iron oxides) has 
been mined for abrasive purposes for several 
centuries from Cape Emeri on the Naxos Island 
(Greece). The gem varieties of corundum have 
heen used as precious stones since very ancient 
imes, 

Corundum (Al,0, ; sp. gr., 3-9—4-1; H., 9), 
osuellizes in the hexagonal rhombohedral class 
T occurs commonly as barrel-shaped or pyrami- 
‘i Bees, and also in massive, granular and 
nartin orms. It has no cleavage but has basal 
eer Common corundum is translucent to 
in Bend 18 grey, brownish, greenish or reddish 
fusible a guit vitreous or dull lustre. It is in- 
acids, ee the blowpipe and is not attacked by 
6 Reeth finely powdered and strongly heated 
tharact oat with cobalt nitrate, it gives the 
ree nc blue colour. 
intimate OD gr, 27—43; H, c 8) is an 
Magnetite o cure of granular corundum and 
Varieties cian Some hematite. In addition, some 
emery contain spinel and/or felspar. 
1S massive, fine or coarse-grained, 


Manak, Lal) is the transparent 
tom lety of corundum. The colour 
Ugh yan; CCP red or pigeon’s blood red 
Mous shades to pink. The deep colour- 


V Ureq 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


os 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


CORUNDUM 


rom deep red 
a ee negative mineral 
efraction, ny=1-76 2 
1-760. The double refraction ig nee be 
(0-008). Dispersion is also low (0-018) and hence 
there is no “fire” Natural rubies frequently 
show variation in colour in different parts of the 
Stone, the colour bands being either parallel o 

Irregular, and not curved in outlined Neal 
Tubies can be distinguished from artificial (re- 
constructed or synthetic) rubies by their showing 

under the microscope, minute cavities of various 
sizes which are hexagonal or irregular, often 
elongated or angular. The cavities in artificial 
stones are usually rounded or spherical like 
bubbles in glass, and never geometrical. The 
inclusions in real rubies are arranged in an irre- 
gular manner, whereas in artificial stones they 
are generally arranged in curves along with lines 
of striations which are themselves curved and 
not straight. 

Sapphire (Hindi—Nilam) is the transparent blue 
variety of corundum. Crystals of sapphire are 
usually longer than those of ruby. Sapphire is 
strongly pleochroic from blue to yellowish blue. 
Other optical properties like refraction and dis- 
persion are the same as those for ruby. In trade 
all precious corundum other than red is generally 
called sapphire, but the varieties other than the 
blue (true sapphire), are denoted by separate 
names, e.g., white sapphire, yellow sapphire 
(oriental topaz), green sapphire (oriental 
emerald), and purple sapphire (oriental amethyst). 

Rubies and sapphires, unlike artificial stones, 
show the phenomena of ‘silk’ and ‘asterism’. In 
‘silk’, parallel series of fine fibres are present in 
the stone as inclusions. In ‘asterism’, a 6-rayed 
or 12-rayed star of light is seen on the surface of 
the stone when examined in light and when the 
stone is cut en cabochon, or to a dome-shaped 
form, the base of which coincides with the basal 
plane of the crystal. This asterism or star effect 
is due to ari abnormal amount of ‘silk’ following 
the lines of crystallization. Star rubies and star 
sapphires are valuable gem stones (Iyer, Rec. 
geol. Surv. India, 1942, 76, Bull. No. 6, 23). 

Corundum occurs in rocks which contain an 
excess of alumina. Highly aluminous clay may 
be metamorphosed to corundum-bearing gneiss or 
schist often associated with such minerals as 
andalusite, kyanite and sillimanite. Similarly, 
alumina in limestone may produce corundum 
when the limestone is metamorphosed to a crystal- 
line variety. There are two types of igneous 
rocks in which excess alumina does occur. One 


ed varieties are stron ly pl i 

e 
to pale red. It is ee 
having indices of r 


includes the syenites—nepheline and corundum 
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nite SETA 
a comprises ultrabasic rocks like peridotites 
and anorthosites. Typical examples of these are 
the corundum-bearing gneisses and schists of 
Sona Pahar and of Rewa, corundum in the crystal- 
line limestone of the Mogok Stone tract and the 
corundum-syenites of Palakod,. Salem district, 
nepheline syenites of Sivamalai, Coimbatore dis- 

trict, the corundum-bearing anorthosites of 
Sithampundi, Salem district, and the ultrabasic 
i: rocks of the eastern United States of America. 
a Corundum may be found in the alluvial deposits 
of streams traversing rocks containing the 
mineral. It does not usually occur in the imme- 
diate vicinity of free silica like quartz. Emery 
occurs as segregations in igneous rocks like 
peridotites or as masses in crystalline limestone, 
hornblende-schist and gneiss. Emery has not yet 
been found in India. 
DISTRIBUTION 

Assam—Corundum occurs with sillimanite in 
the Khasi hills at Sona Pahar, 14 miles NE. of 
Nongmaweit village (25° 39’ 30” : 91° 4’) in Nong- 
stoin State. Most of the massive sillimanite- 
corundum deposits of this area contain little 
corundum, but one or two’consist mainly of 
corundum. The most important deposit, very rich 
in corundum, is situated on the hill-top to the east 
of the Um Mawblei river, about 3 miles E N E. of 
Sona Pahar and extends EN E.—W S W. across 
the valley for about 200 yards It. consists of an 
outcrop of massive corundum-sillimanite rock, 
100 ft.x80 ft., at the highest point of the hill. 
Large masses of this rock, up to 20 or 30 ft.x10 
or 15 ft. and weighing several tons, are found on 
the hill slopes being detached from this outcrop 
due to joining. A specimen of corundum rock 
from E. of Um Mawblei showed 88-25% Al.0, 
and 10-28% SiO, (Dunn, Mem. geol. Surv. India, 
1929, 52, pt. 2, 169). 

Bihar—Corundum (a blue variety) occurs in a 
vein of kyanite near Salbanni village (23°4’: 
80° 16’) in Manbhum district. The vein is 2— 
3 ft. thick and can be traced at intervals for about 
3 miles on either side of the village. Corundum 
erystals are only occasionally found in the rock. 

-Corundum is also said to occur on the Tutki Ghat 
ion 57 : 85° 42’), E. of Hazaribagh (La Touche, 
Beto. Inthe famous Lapsa Buru deposit of kyanite, 
ee in the Kharsawan State, fine corundum is some- 
_ times present in the kyanite rock and this is 
a, probably responsible for the somewhat higher 
specific Ba (3-7) of the latter rock (Dunn, 


ntral India—In the Rewa State, corundum 
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s— which usually contain much alkali; the 


occurs as a well-defined massive b 3 
sillimanite-schist at Pipra (23° 58 gga thin the 
associated with the enstatite-bearing Too 82 4r 
xene-granulite and pyroxene-felspar ree (Pyro. 


main corundum bed extends over ). The 
200 ft. across the central ridge, The «2 60 ft.x 
fine-grained and is usually grey or en is 
sometimes pink. Analysis of a specimen and 
plish variety by the Imperial Institute i pur- 
93-91% AlO; and 3-81% silica. Two a 

T 


typical specimens of corundum analyseq ; 

Geological Survey of India Laboratory ie the 
59-49 and 63-44% Al,O, and 33-40 and eo 
SiOz respectively. (G 

Corundum has also been excavated in sm Ul 
quantities from the surface soil on the west side 
of Rehr river, about 1 mile N. of Karakota Village 
(23° 54’ : 82°40’). This deposit is about 3° miles 
WNW. of the Pipra deposit, but the quantity of 
corundum here seems to be small (Dunn, op. cit 
191). i 

In the Gwalior State, corundum is said to occur 
in the alluvium of a tributary on the right bank of 
Koari river, about 1 mile above Paniari. 

Central Provinces—In Bhandara district, a 
deposit of corundum and sillimanite occurs at the 
foot of a small hill, 1 mile SE. of Pohra village 
(21°7’ : 79°51’). The outcrop of massive corundum 
has not been found in situ, but the corundum is 
obtained in hill wash as fragments, 2—3 in. across, 
over an area of about 100 yd. x 100 yd. The 
corundum varies in.colour from dark grey to light 
grey, white and pink, the dark grey colour being 
due to the presence of patches of fine bluish grey 
tourmaline. The corundum rock is generally fine- 
grained and appears to occur down to a depth of 
4 ft. or more in the alluvium, the average amount 
being 20 lb. per sq. yard of the area. 

In Bastar State, small deposits of ruby- 
coloured corundum occur, associated with silli- 
manite W. of Keriapal (18°18 : 81°32) in P 
tahsil (Heron, Rec. geol. Surv. India, 1937, 72, dl 

Hyderabad.—Fragments of corundum are ou 
in the gravels of the streams drainin, 
giri hills and also in the fields, afte 
the villages of Gobuguru (17°17: 80 


oqe 0° 21’) in 
(17° 15’: 80° 25’) and Golguda (17° 15°: ee in 
Warangal district. Corundum also ° Touche, 


several parts of Nalagonda district (La 

loc. cit.). : ines of 
Kashmir—The famous sapphire FA eleva- 

Soomjam (Sumsam, 33°27’: 76°23’) lie a level, 


tions between 14,800 and 14,950 ft. above S° pighest 
e 


- about 24 miles W. 30°N. of Soomjam : on th 


; Ea few houses 
village, consisting of only a “viding Za 


south side of the lofty hill range 


nska 


intru: 
schist 
been 
Kudi 
SSE 
occur 
WN 
about 
The 
have 
was | 
phires 
marin 
garne 
light | 
the n: 
with 
Miner 
and se 
Mac 
corun 


-— 70 Chenab drainage area). The sapphires 
from a ojated with granitic and other jgneous 
-ntrusive into crystalline schists, ‘and are 
vncentrated in the pegmatitie offshoots 
They also occur in the talus 


; e 
appii till fresh explorations were started by 


s 
was ir Government in 1927. Large quanti- 
the Sen dum and sapphires were obtained 
ties he central portion of the New Mines area, 
iom the Old Mines. In the New Mines, crystals 
E dum sapphires, 1—2 in. long, are distri- 
puted as thick as plums in a pudding in small 
enticles of kaolinised pegmatite, enclosed in or 
intrusive into lenses of actinolite or tremolite- 
schists. Sapphire-bearing pegmatites have also 
been discovered NE. of the New Mines, E. of 
Kudi and on the hill spur E. of Dangel, 3 miles 
SSE. of Soomjam. Corundum-bearing gneiss 
occurs on Kishtwar-Atholi route, some 8 miles 
WNW. of Atholi (33°18: 76°5’) at an altitude of 
about 5,500 ft. 

The savphire-bearing rocks are now supposed to 
have a wider distribution in this region than 
was hitherto known. Associated with the sap- 
phires of Kashmir, other stones like ruby aqua- 
marine, beryl, rubellite, green tourmaline and 
garnet also occur. The Kashmir sapphires are 
light blue to deep azure or sky blue in colour. In 
the natural state, they are, however, found coated 
with a thin incrustation of kaolin (Middlemiss, 
Miner. Surv. Rep., Jammu and Kashmir, Precious 
and semiprecious Gemstones, 1931). 
oma Anantapur district, fragments of 
Sie ae found Scattered in the fields at 
Hindu ptaces in Anantapur, Dharmavaram, 

a Me and Kalyandrug taluks. 

ey a ents of corundum of the size of a hen’s 

„Said to have been picked up near 
ombartipudi 24 : 7 3 mre 

district » <¢ miles from Tirupati in N. Arcot 

I , 
several mbatore district, corundum occurs at 
also a ences Scattered in the surface soil and 
“nstituen eee vam (HLS A BIN? E TUE Bil) as a 
Malaj Serie corundum-felspar rock of the Siva- 
also een 5 The ruby variety of corundum has 
distrig — Ecorded though rarely, from this 


n S A : 
Patti (oer district, corundum occurs at Papara- 

| Ment ieee) 3’ 30”) and Palakod as al conse 
| Venite, vorundum-felspar rock or corundum 
{ at Inter > Corundum-bearing rock can be trac- 
[° es for a distance of about 40 miles 
suttahali on Cauvery to Chintala- 
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kuttai near Rayakottai. Large quantities of 
corundum used to be gathered here formerly 
from the weathered superficial soil. This has 
now been exhausted but the mineral is present in 
me rock which will have to be worked to recover 

Another important locality in the district is 
Sithampundi (11° 14’: 77° 54 30”). Here corun- 
dum occurs, along a 10-mile long belt, but mainly 
Over an area of 4 milesx2 miles, as porphyritic 
crystals in an anorthite-hornblende gneiss. The 
corundum is of greenish grey or flesh colour and 
is enclosed in a shell of calcite. The red coloured 
variety occasionally passes into ruby. Fine 
rubies are said to have been found in some of the 
corundum mines of the district, particularly at 
Cholasigamani (11° 15’:77° 56’) in Trichingode 
taluk (La Touche, 141).. 

Corundum in small quantities occurs as detrital 
deposit in the valleys and beds of the tributaries 
of the Netravati river at Uppinangadi (12° 50’: 
75° 16’) and the neighbouring villages in Puttur 
tahsil, South Kanara district (Heron, Rec. geol. 
Surv. India, 1936, 71, 37). 

Corundum deposits also occur at several other 
places in Uppinangadi taluk of South Kanara dis- 
trict. They form probably the N N W. continua- 
tion of similar deposits of Mysore State. 

Mysore—Corundum of various grades and 
colours is widely distributed in Mysore State. It 
occurs in situ in granular masses or crystals in 
altered basic and ultra basic rocks at their con- 
tacts with granites, syenites or pegmatites, but it 
is usually obtained as loose grains and crystals 
from the surface soil derived from the under- 
lying corundum-bearing rocks. The mineral has 
been found in several localities in Bangalore, 
Hassan, Kadur, Kolar, Mysore and Tumkur dis- 
tricts. The principal localities are in Sringeri 
jagir, to the W. and S W. of Arsikere, Pavagada 
taluk, Maddagiri and Goribidnur taluks, the areas 
around Mandya, etc. The several occurrences of 
corundum near Bageshapura, Adihalli and Kaly- 
adi in Arsikere taluk were examined in detail, and 
it was found that at most of the places, the mineral 
is only sparsely distributed and occurs as loose 
crystals. In one locality near Kalyadi, however, 
a solid corundum rock, 3 ft. wide, extends „for 
more than 1,000 ft. in length. The bed may yield 
about 3,000 tons of rock carrying about 500 tons 
of corundum (Rao, Rec. geol. Dep. Mysore, 1938, 
37, 22). h 

osit of good coloured ruby corundum has 
Eoo ee Melkoppa in Koppa taluk. The 

= i co i 
mineral occurs in the decomposed granite Ma 
as loose crystals up to 4 in. long but the crys 
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are highly fractured and do not take a good 
polish. Ruby corundum is occasionally found ‘ual 
the corundum pits at Kadamane (13 26’ 30” : 75 
18’) near Sringeri in Kadur district (La Touche, 
181). ne 

Orissa—Corundum is reported from Nilgiri 
hills on the NE. border of Cuttack district. 

Punjab—Sapphires are reported to have been 
found on the ascent to Hamta pass (32°16’:77°26’) 
in Kulu, Kangra district (La Touche, 182). 

Burma—Burma has been long famous for its 
gemstones—rubies, sapphires and spinels. The 
home of these gems lies in the great bands of 
highly crystalline limestones. Sapphires are also 
found in some felspathic igneous rocks and 
corundum-bearing syenites. These gems have 
however, been won from the gem-bearing gravel 
(locally called Byon) which has been derived from 
the weathering of the parent rocks and has accu- 
mulated as detrital deposits on hill slopes, in 
crevices and caverns of limestone and in river 
valleys. There are 3 distinct ruby tracts in Upper 
Burma: (1) the Mogok stone tract (Ruby Mines 
district); (2) the Sagyin Hills stone tract (Manda- 
lay district) and (3) the Naniazeik stone tract 
(Myitkyina district). Stone tracts are also report- 
ed to occur in Momeik and Kengtung States. The 
first gem tract, i.e., the Ruby Mines tract, is the 
most important and it has been the principal 
source of the world’s supply of rubies. This tract 
has an area of 600 sq. miles, the chief mining 
centres being Mogok, Kyatpyin, Kathe and Luda 
valleys. Sapphires are also found in this tract 
in association with rubies in alluvial deposits. 
Most of the sapphires from Mogok tract have 
come from near Kathe, Kyangdwin, Ingaung, 
Gwebin and Kabaing, also from Bernardmyo and 
Chaunggyi (Iyer, loc. cit.). 

A small amount of corundum of opaque colour 
is found in association with the gems of 
Mogok and Naniazeik tracts. It has been 
obtained as a by-product of gem mining and used 
for abrasive purposes (Chhibber, Mineral Re- 
sources of Burma, 1934, 232). 

Ceylon—Corundum and its gem varieties, ruby, 
star ruby, sapphire, star.sapphire, white sapphire, 
oriental amethyst and oriental topaz, have been 
long known to occur abundantly in the gem- 
bearing gravel (locally called Illam) which 
underlies the surface alluvium of many of the 
broad valleys of Ceylon, at a depth of 6—30 ft. 
below the ground. Ceylon is one of the important 
gem-producing countries of the world. The chief 
mining areas are those near Balanguda, Rakwana 
and Ratnapura (Iyer, loc. cit.), 

Corundum (of bright blue colour) is met with 
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in situ in some thin bands of felspath 
at Tennahena. about 2 miles from Talatuo 
Kandy. It has also been found in the suntan Near 
of Kandeyaya estate. 8 miles from ewes Soi] 
noteworthy locality for corundum crystal ; 
Pattalewaladeniya, opposite Paradise a is 
Kuruwita (Sabara-gamuwa). Corundum ais 
also occur in the surface soil near the so 
boundary of Annandale estate. and in the at 
and sands of Agiri Kandura (or Gemmer’s peas 
in Batugamana (Ceylon Adm. Rep., pt. IV rin 
Surv., 1903—08). er, 

Nepal—Corundum is reported to be found in 
jarge quantities in detached masses on the hill 
slopes near Isma and Musikot (La Touche, 145) 

MINING AND GRADING 

Most of the corundum obtained in India is from 
suriace soils, from which the fragments are 
hand-picked. As the mineral is usually free from 
adhering impurities, it may be sold direct in the 
crude form. Where corundum is found in situ, 
as in Assam and Rewa, the talus boulders of 
corundum rock may be broken by blasting and 
by sledge hammers into small fragments and the 
material hand-sorted. Open cast methods may be 
employed in mining corundum. 

Where the corundum is associated with soft 
weathered micaceous gneisses and schists, the 
erystals may be extracted by hand, and the mate- 
rial cleaned by revolving in specially fitted cylin- 
drical metal drums whereby the soft gangue 1S 
knocked off the crystals. In the case of hard 
granular deposits, corundum may be concentrated 
by ordinary wet methods of crushing, stamping, 
jigging and tabling. : 
eindum is e ea ground and screened in? 
marketable sizes. Grain corundum to be use ati 
abrasive purposes is classified or graded anne a 
to screen or sieve through which it wi JsERe 


cae r 8 an 
Thus the coarse material is usually ne finer 
e 


ic granulitg 


superfine or flour corundum is “ma 
ing the powdered mineral in water an a 
the sediments which form after ay on hour. 
intervals, varying from a few seconds ee which 
The finest material, of course, 1§ a Hine” 
remains in suspension for the long 
(Coggin Brown, Bull. Indian Industries 
1921, 12, 33). ; 
Crystal corundum (loose ma price than 
ments larger than } in.) fetches a be d 


J; boulder coru 
rock-like corundum a aa petter mat 


r abrasive 
stre, t 


large corundum crystal 
small ones. Corundum fo i 
should have a bright and glassy *U 
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no cleavage or parting planes. 
corundum Gems—Ruby mining by 
ethods was carried out in Burma by 
modern ma Ruby Mines Co. for about 40 years 
en the company went into voluntary 
idation. The gem-bearing alluvium collected 
jigui “ne floor of the Mogok valley was washed 
ntrated in washing mills, and the con- 


10 
once i j 
and € were sorted according to the size and 


ae ravity of the fragments, partly by hand 
pe partly through trommels and pulsators. 
T indigenous Burmese methods of mining, 
aah are still in vogue, have been described in 
detail bY Chhibber (The Mineral Resources 
of Burma, 1934, 8; Iyer, op. cit, 19). They 
vary according to the season and the 
nature of the country. The Twinlons or 


Twins are pits” sank in the dry season in 
the alluvial deposits over the floors of the valleys 
to reach the Byon (gem-bearing gravel) which is 
generally at a depth of 20—40 ft. Bamboo levers 
are used for hauling up the byon or for baling out 
the water from the pits. Hmyawdwins or 
Hmyaws are open cuttings into the rain wash 
covering the outcrop of the ruby-bearing lime- 
stone on hill sides. They can be worked through- 
out the year and are popular. Water which is 
brought from a distant stream along the hill side 
to the cutting, is sprayed over the surface soil 
which is loosened and removed, exposing the 
underlying byon. The byon is then washed into 
tailing channels where the heavy material is trap- 
min pits or sluices and periodically removed for 
aan out the gem stones. Loodwins or Loos are 
ee holes or. winding tunnels made along 
ef i and crevices in limestone which are 
meas A detritus, sometimes containing rich 
aa byon. These are rather dangerous 
the e€ now unpopular. The working of 
(limestones) for rubies in 
fala ee been found unprofitable due to the 
lve Scarcity of Mini A : 
oder scic cae ining with machinery 
Mofitable, a q nule methods has also proved un- 
tinue in tute the old methods are likely to con- 
ure 


e ind; : 
Enben enous methods of mining gems from 
beseribed 8 gravel (Illam) in Ceylon have been 
i lv, ae Coomaraswamy (Ceylon Adm. Rep., 
° the mo T. Surv., 1904), They vary according 
Mure o¢ we Of Occurrence of the illam and the 


i, Made in ene: Usually small holes or pits 
rey eating € alluvium to reach the underlying 
aS th ravel. The underground water as 


kets, a kaam are hauled up, usually with 
ong pole lever, locally called 


<9 In some cases with tub and windlass. 
y E pit is sunk through loose and muddy soil, 
b are timbered. When the illam is found 
above the stream level it 
distance apart and are join ar Th co ene 
tunnels. The illan. | Joined with one another by 
nite ats oe is piled up outside until the 
Ne Eee , and it is then carried from the 
1 sm askets to the nearest stream for 
eS in specially made baskets, 
ere is no information on the methods of 
ee the old sapphire mines of Kashmir— 
y ether they were rockface workings, irregular 
mines oe int o S The new sapphire 
MOR y open trenches along 
the precipitous slope to expose the small irre. 
gular lenticular disc or cake-like, almost vertical 
bodies of kaolinised pegmatites. Small pits 
are made in these bodies and the matrix of 
corundum sapphire, which consists of tough 
rather than hard clayey material, is extracted 
from the pits in lumps or fids. This crude mate- 
rial is compased of kaolin (about 80% of the total), 
rock fragments of quartz, felspar, mica and black 
tourmaline and some corundum and sapphire. 
The ratio of corundum sapphire to crude rock as 
mined, has been estimated to be 1:20. According 
to the information supplied by Mr. Malhotra, 
late Mining Engineer, Kashmir State, the 
working of the mines is limited to only 6—9 
weeks in a year on account of the high altitude of 
the locality, and therefore, the main principle of 
working the deposit is to follow the sapphire- 
bearing pegmatite lenticles by means of a set of 
tunnels so as to get the maximum yield per foot 
of tunnelling. In all, there is a a Aes of 
tunnels about 1,800 ft. long of which three- 
fourths constitute the New Mines working. A 
regular plan was laid down in 1936 for large scale 
development of the sapphire mines, and three 
new tunnels were put in, two of which have been 
connected with the main mine working by raises. 
Uses—Corundum is chiefly used for abrasive 
purposes; its precious varieties, rubies and sap- 
phires, are used as gems. The front of the colour- 
ed gems is usually cut brilliant and the back is 
step-cut. The colour of ruby and sapphire varies 
with the direction in which the crystal is viewed. 
the richest colour being seen on looking along the 
c-axis of the crystal. Hence these gems are cut 
: i be presented to the eye of 
so that this axis may dine bog parie 
the observer, the table thus being par K 9 d 
basal face of the en Star sappemes es 
; en cabochon. Sa 
D 5 S corundum and its varieties 
d for pivot supports in deli- 
have also been use p i\ewel bearings 
cate scientific instruments and as jewel bearing 
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of watches. Corundum, being an aluminium 
mineral, can be used in the manufacture of alumi- 
nium-copper and aluminium-iron alloys. 

Corundum of fine and flour grades is used as 
loose grains for polishing gems and rock speci- 
mens, and for grinding and bevelling glass. 
Corundum grains are also used in the manufac- 
ture of corundum cloth and corundum paper. 
Pure corundum, as an abrasive, is too hard or 
harsh for grinding or polishing operations, and its 
variety, emery, is preferred as the soft consti- 
tuents (magnetite, hematite, felspar, etc.) of the 
latter mineral tone down the harshness of the 
admixed corundum. 

Graded grain corundum is mixed with bonds 
and made into corundum wheels. The wheels are 
of three types: vitrified wheels in which the 
corundum grains are mixed with clay and fluxing 
material, moulded, dried and baked at a high 
temperature in special kilns; chemical wheels in 
which the binding material is silicate of soda and 
for which high temperature is not required, and 
cement wheels, in which shellac or rubber is used 
as binder. Corundum wheels are used for cutting 
and sharpening purposes (Coggin Brown, loc. cit.) 

i PRODUCTION 

The world’s annual consumption of corundum 
is about 20,000 tons, the main corundum producing 
countries being U.S.A., Canada, South Africa, 
India, Madagascar and Russia. The chief emery 
producing countries are Greece, Turkey, Russia 
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E e 
and U.S.A. Most of the world’s x 


the gem varieties of corundum is dena of 
rom 


Burma, Siam (Thailand), Ceylon 

though small amounts are also obtain ent 

Afghanistan, China, Russia and U.S.A ed from 
The production of corundum in Tndia 


sapphire and ruby in India and Burma and of 
in Tables 1 & 2. The Burma Ruby Mines oe 
0. 


during its lifetime of about 4 3 
1925), recovered rubies, aa aa 1885 — 
worth about 33 crores of rupees. In normal AS 
the annual production of gem minerals T arsi 
Ceylon is worth 15—20 lakhs of rupees. Det at 
figures are not available. eae 

Corundum was produced from S ; 
Assam from 1916 to 1921. The mae KC 
of 2060 tons was recorded in 1917. In 1921 ane 
output was 63:5 tons (Dunn, Mem. geol tien 
India, 1929, 52, pt. 2, 180). mee 

Production of corundum has been reported in 
the past from Mahbubnagar, Gulbarga and Nal- 
gonda districts of Hyderabad State. Details are 
not available. 

The gem varieties of corundum have a good 
market. The better grades of rubies and sap- 
phires find their way to Europe and America, and 
the smaller stones are in great demand in India. 
There is no sign of exhaustion of the gem gravels 
of Ceylon or of Burma. The gem-bearing pegma- 
tite lenses of Kashmir State are reported to have 
more extended distribution than known so far. 


Zo rl 
= 
TABLE 1I— PRODUCTION OF CORUNDUM IN INDIA ; 


Central India Kashmir 
(Rowa) 
SS (>> a 
Qty. Value Qty. Value 
(Tons) (Rs.) s$ (Rs.) 
. 16 na 
lb. 
a5 eee 27 
: olas 
i 55 11,175 ! 565 ! n.a 
EA T a. 
-133 25,312 j ee) 
‘ 17,820 
60,380 
1,60,000 
8,000 


82,160 


Madras Mysore Assam 
(Salem) 
= [=e mMm TEY 
Qty. Value Qty. Value Qty 
(Tons) (RS.) (Tons) (RS.) (Tons) 
205 250 2 
0°75 15 


k Kangri Collection, Haridwar 
E TON 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


: i CORUNDU! 
TABLE 2—PRODUCTION OF SAPPHIRE AND RUBY I; = 
IN INDIA AND BURMA 
Sapphire 
__ ae Ruby 
Kashmir Burma B 
urma 
ooo A DO NN — 
a 
city Ry 
‘ b (Carats) (Rs.) (Carats) eS a 
s. 
1938 4,892 150 10,344 39,557 2,02,483 1,07,919 
1939 39,823 n.a 10,532 24,783 2,11,570 1,30,805 
9) , > ? 
1940 21,504 ” 11,031 16,005 2,05,955 1,17,326 
i a , ’ 
neil 5,689 E n. a. n. a. n. a 
. & n. A. 
1942 49,167 2 % ; 
1943 58,255 ” 3 i 
1945 6,277 1,924 » i 
(Tolas) : 3 : 
1946 10,470 1,758 ” 
(Tolas) 7 : 


E 


The indigenous methods of mining gems are likely 
to continue in Burma and Ceylon in the near 
future. According to Wadia (Adm. Rep. Govt. 
Mineralogist, Ceylon, 1941, 15), the mining of 
gems by hydraulic methods in Ceylon is not 
possible under the present circumstances due to 
the extensive fragmentation of land and divided 
Ownership of fields in which the gem-bearing 
gravel occurs. Kashmir deposits are situated at 
great altitudes and mining cannot be continued 
throughout the year. Some new pegmatite 
va have been located on the Sapphire Mines 
eon the slopes opposite to the mine, and if 
emar AA ape found to be workable, there is 
a Ree y of developing a third sapphire mine 
Beebe deposits of corundum occur in 
Central Bee Mysore, Kashmir, Madras and 
180, 193) m According tô Dunn (op. cit., 
sillimanit € minimum reserves of corundum- 
82,600 i at Sona Pahar in Assam are 
Ons and those at Pipra in the 
sn Sae | ab f high- 
grade ana out 1,06,000 tons o g 
Indian de ya, These are the most important 
Work the posits, but it has not been possible to 
the rathan ;1 posits regularly in the past due to 
lack ie Inaccessible location of the areas and 
fae coort facilities. Recently there has 
ovement in the means of transport 
posits are likely to have a bright 


and 


thes 
re, 


ar eye 
din wantities of good quality corundum are 
alem district (Madras) and in Mysore 


State. In Mysore investigations have been carried 
out on the manufacture of abrasive paper and 
cloth from local corundum; the results obtained 
are reported to be satisfactory (Rec. geol. Dep. 
Mysore, 1943, 41, 15). 

There has been no organized attempt to mine 
corundum on a large scale and to concentrate, 
crush and prepare the mineral into different 
grades demanded by the trade (Sahni, Rec. geol. 
Surv. India, 1942, 76, Bull. No. 12, 9). The south 
Indian corundum compares favourably with 
Transvaal varieties both in hardness and quality, 
and recent enquiries show that there is a market 
in the United Kingdom for good crystalline south 
Indian corundum, provided regular supplies can 
be maintained (Roy, Indian Minerals, 1949, 3, 
136). Due to recent developments in manufactur- 
ed abrasives in foreign countries, India may not 
have a great export trade of properly processed 
and graded corundum, but it is quite possible to 
build up a flourishing abrasive industry in India 
to satisfy internal demand which is likely to in- 


crease in the near future. 

Cork tree, Indian—see Millingtonia 
Corn, Broom—see Sorghum 

Corn, Guinea—see Sorghum 
Corn, Indian—see Zea 


Corn poppy—see Papaver 


Corn silk—see Zea 
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BEE U M 
CORYDALIS Vent. (Papaveraceae) 

D.E.P., II, 573; Fl. Br. Ind., I, 124. 

An ornamental genus of about 260 species’ of 
pereanial herbs with underground tubers distri- 
buted in Europe and Asia. About 25 species 
occur in the Himalayan region and Khasi hills. 
C. govaniana Wall. (Sans.—Bhutakisi; HINDI & 
Benc.—Bhutkis) and C. ramosa Wall. (Kurram 
valley—Mamiran), are medicinal. The root of the 
former is considered tonic, diuretic, alterative and 
antiperiodic. It is prescribed in syphilitic, scrotu- 
lous and cutaneous affections. C. ramosa is used 
in the treatment of eye diseases (Kirt. & Basu, 
I, 136). 

A great variety of alkaloids belonging to several 
types but all, so far as they have been investi- 
gated, derivable from isoquinoline, have been 
isolated from several species of this genus. C. 
cornuta Royle coatains protopine and stylopine. l- 
Adlumine, berberine, l-canadine, l-corypalmine, 
eryptocavine, «-allocryptopine, ophiocarpine and 
protopine have been recorded as being present in 
C. ophiocarpa Hook. f. & Thoms. C. sibirica Pers. 
contains bicuculline, cheilanthifoline, corlumine, 
eryptopine, ochotensine, ochrobirine, protopine 
and scoulerine. Ochotensine is reported to be the 
most toxic of the 15 corydalis alkaloids examined 
by Anderson and Chen, who also report that it 
stimulates isolated guinea pig or rabbit uterus, 
inhibits isolated rabbit intestine and induces a 
fall in blood pressure on intravenous injection in 
etherised cats (Henry, 170, 314). 


CORYLUS Linn. (Betulaceae) 

A genus of about 20 species of shrubs and trees 
distributed in the north temperate regions. Many 
species yield nuts with edible kernels. Some are 
ornamental. 


C. avellana Linn. FILBERT, HAZEL Nut, EUROPEAN 
HAZEL 

D.E.P., II, 574. 

Hinpi—Findak, bindak. 

A shrub about 15 ft. high, native of Europe 
and western Asia, and occurring in many varie- 
ties differing in leaf and fruit characters. It is 
common in gardeas on hill stations. Attempts 
to raise plants in the plains have proved unsuc- 
cessful (Firminger, 184). 

The fruit is a nut surrounded by an involucre 
and contains an edible kernel. Hazel nuts are 


extensively grown in many parts of Europe. The 


nuts are imported into India. 
Analysis of the kernel of the European nut 


gave: protein, 12-7; carbohydrate, 17-7; fat, 60-9; 


an, 623, 628). phosphorus (Sher 
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The kernel contains 50—65% of a a 
oil with a pleasant characteristic ee yellow 
used for edible purposes and in the manuf It is 
of soap. The oil has the following oe 
characteristics: sp. gr.”, 0-9152—0.915¢. Se of 
1-4691—1-4698; acid val., 0-3—1-7; sap. a f> 20° 
192; iod. val., 84-7—86-8; thiocyanogen val ae 
and unsapon. matter, 0-35—0-58%. The. ou 
acid components are: oleic, 88-1; linolie a 
palmitic, 3-1; stearic, 1-6; and myristic ae 
(Thorpe, VI, 189). 70 

The leaves contain myricitroside (or myricitr; 
A vip, 197"), a thamnoside crane 
and allantoic acid (Chem. Abstr., 1937, 31, 7473: 
1939, 33, 5406). } , 

The bark contains lignoceryl alcohol, betulinol 
a hydrocarbon melting at c. 16° and sitosterol, 
m.p., 135° (Chem. Abstr., 1934, 28, 3527). } 

Hazel wood, also known as nut wood, is pinkish 
white with dark lines. It is knotty, rather open. 
grained, soft, elastic and not very durable. The 
smaller branches are useful for hoops of barrels 
and similar purposes (Howard, 244). 


C. colurna Linn. TURKISH HAZEL 

D.E.P., II, 575; C.P., 428; Fl. Br. Ind., V, 625. 

Punsas—Thangi, urni; KasHmir—Virin; Ku- 
maon—Kapasi, bhotia badam. 

A small tree distributed in western temperate 
Himalayas from Kashmir to Kumaon at altitudes 
of 5,500—10,000 ft. It is common in Kashmir 
forests. The trees bear every third year and yield 
a good harvest of nuts. In Turkey, where 
they are extensively cultivated for the nuts, 
the plants are said to yield annually from 
the 4th year onwards up to the 20th year (Bull. 
imp. Inst., Lond., 1916, 14, 261). The nut 1s 
globose and hard. It is said to be as good as 
English hazel in quality. 

C. ferox Wall., Himalayan Hazel (Ner. —Currt, 


BuutTra—Langura) is another species occur ae ie 
central and eastern Himalayas at 8.000—10,0 X 


The nut is surrounded by a spinous CUP: me 

kernel is edible (Gamble, 684). 

CORYPHA Linn. (Palmae) i s, 
A genus of about 10 species of tall stout eT 

distributed throughout tropical Asia. Thr 

cies are reported to occur in India. 

C. taliera Roxb. Benthall, 


DEP, Il, 577; Fl. Br. Ind, VI, 428; 
437, Fig. 

Benc.—Tara, tallier, tarit. 30 ft. nigh 

A stout palm with a trunk about prow? in 
and 2 ft. diam. The leaf stalks are 
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th large, black spines. The leaf blades 


lour p circular (8—12 ft. diam.), and divided 
are anc middle into 90—100 tapering segments, 


It is a the north east coast of Madras. 

found i aves are used for thatching, tying rafters 
The le and for making mats and baskets. 
dvent of paper, the leaves, suitably 
d for writing. 


up ° onsidered to be a native of Bengal, and is 


of houses; 
pefore the 2 
treated, Were Use 


c umbraculifera Linn. cae PALM, Fan PALM 

DEP. IL Boo 428; Fl. Br. Ind., VI, 428; 

rer, Pl. 18—20. 
Bs -Karalika, sritalam, tali; Brenc.—Bajar- 
pattuler, tali, tarit; Mar.—-Bajarbattu, tali; TEL.— 
Dridhatalamu, sritalamu; Tam.—Kudaippanai, 
fali-pannai, Kan.—Sritale; Mau.—Kutappana, 
sitalam, talippand. 

An erect, strikingly handsome palm, with a 
tall, stout, annulated trunk, 60—80 ft. high and 
11-3 ft. diam. It bears a crown of large fan- 
shaped leaves with stout petioles, 5—10 ft. long. 
The leaves are 8—16 ft. in diam. cleft half way 
up to the middle into 80—100 linear segments. 
The inflorescence, which appears at the top of 
the trunk, is tall (10—20 ft.), pyramidal and con- 
tains many spathes. The flowers are small and 
clustered in rather slender spikes. The fruits 
are ee sub-globose, about 1—14 in. diam. with 
one seed. 

The palm is considered to be a native of north 
Malabar, where it occurs abundantly in low, 
moist, coastal regions. It is cultivated in Ben- 
gal, Andaman Islands, Burma and Ceylon. It is 
ee In many parts of India as an ornamental 
an Palm flowers once in its lifetime when 30 
i aas old, usually in the beginning of the 
I-19 aa and dies soon after the seeds ripen, 

fens later. 

mats Ves Of the palm are made into fans, 

» UMbrel] . > 
thate ing, r as and baskets, and are used for 
cut an ong and ceiling. Strips (called olas) 
Processing $ leaves were in use, after suitable 
stylus, qe 22d polishing, for writing with iron 
harg nee e processing consisted in removing the 
Strips. e ting the tender leaves into small 
list in p 0S in boiling water and drying them 
Strips a S Shade and then in the sun. Processed 
braids, and OW used for making ornamental 
Straw and leghorn hats. 


he ] 
| bor th oa Stalks constitute a useful raw material 


| Ber, gy "Ufacture of strong, brown wrapping 
a la 


nq € Pulp, however, is not easily bleached 


T ; 
Se quantity of bleaching powder would 
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CORYPHA 


be required to ob 
turing white 
20, 33, 287). 


ane palm stores large quantities of starch in 
the soft parts of the trunk, and a kind of sago 
is extracted from the pith. A fibre similar to 
kittul (Caryota urens) fibre can be prepared from 
the fibro-vascular strands. The base of the trunk 
is used for making drums. The wood is soft and 
has not been put to any use. 

The seeds of the palm are hard and white. They 
can be used as a substitute for ivory in the manu- 
facture of buttons, beads and other ornamental 
articles. They can also be coloured to simulate 
coral and used in ornamental ware. 

i Pounded paste of the fruits is used for stupefy- 
ing fish (Lewis, 361; Benthall, 436). 


tain pulp suitable for manufac- 
paper (Bull. imp. Inst., Lond., 1922, 


C. utan Lam. syn. C. elata Roxb. 
GEBANG OR AGEL PALM 

D.E.P., II, 577; Fl. Br. Ind., VI, 428; Benthall, 
439, Fig. 

Benc.—Bajur, bajurbatul. 

A tall palm with a columnar trunk, 60—70 ft. 
high and 14—2 ft. diam., bearing a crown of large, 
fan-shaped leaves, 8—10 ft. diam. The leaf stalks 
are slender as compared to those of C. wmbraculi- 
fera and the leaf blades are more or less circular, 
cleft half way up to the middle into numerous 
segments. The inflorescence is compact, 15—20 ft. 
long, bearing small flowers in clusters. The 
fruits are globose and one-seeded. 

The palm is considered to be a native of Bengal, 
though it has never been found wild. It is 
found in Burma and in Andaman Islands and 
extends to Java, Celebes, Moluccas and Philip- 
pines. 

The plant is utilised in the same manner as 
CG. umbraculifera. A kind of sago is obtained 
from the soft interior of the trunk, and a sweet 
juice is tapped from the base of the emerging 
inflorescence, which may be fermented into toddy 
or vinegar, or boiled down for preparing sugar 
(Brown, I, 202). The kernels of the young fruits 
are edible. The seeds become poisonous as they 
ripen, and ripe seeds are hard enough to be used 
in the manufacture of beads and buttons (Burkill, 
: Sere and in other East Indian Islands, 
the leaves of the palm are used for making vari- 
ous household articles. The unopened leaves are 
cut into strips and used for weaving sacks, 
mats and sails which are sometimes of con- 
siderable size. Woven sacks are employed 
in Philippines for packing and exporting 
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Burt PALM, 


CORYPHA 


eee 
sugar. The finer and better prepared strips are 
i z for making hats, mats and baskets. The 
f petioles of young and immature palms yield 
p Buntal fibre used for manufacturing Lucban 
i hats (also called Bangkok hats). Buri Raffia fibre 
i is obtained from the petioles of unopened leaves 
l loth suitable for 


f and is used for making C 
} cushion covers, screens, bags, etc. £ 
i ribs of the unopened leaves is obtained yet 

ti another fibre useful for making Calasiao or Poto- 


From the 


t 

| 

i; tan hats, baskets, trays, cigarette cases, etc. The 
i entire ribs are used for making brooms (Brown, 
I. 194). 

H 

i COSCINIUM Colebr. (Menispermaceae) 


A genus of about 8 species of climbing shrubs 
distributed in the Indo-Malayan region. 


C. fenestratum Colebr. FatseE CaLuMBA, TREE 


TURMERIC 

DEP., Il, 557; Fl. Br. Ind., I, 99. 

Sans.—Daru haridra; Hinpi—J har-i-huldi; Mar. 
—Jhade-halade; TEL—Manu pasupu, Tam. & 
Mau.—Mara manjal; Kan.—Marada arashina. 

A woody climber occurring in south India 
particularly in western ghats, Nilgiris and Tra- 
vancore, and in Ceylon. The stem is cylindrical, 
externally yellowish brown and internally yellow, 
and longitudinally fluted. It is odourless and has 
a bitter taste (B.P.C., 260). 

The stem of the plant has long been used in 
south India and Ceylon as a yellow dye and 
bitter tonic, and it has found its way into Europe 
under the names of False Calumba and Tree 
Turmeric (U.S.D., 1414). It is used as a substitute 
for Calumba [Jateorh:za palmata (Lam.) Miers] 
and administered as tiacture (1 in 10; dose, 1/2 
to 1 drachm) or infusion (1 in 20; dose, 4—12 
drachms). Tt is found useful in debility, fevers 
and certain forms of dyspepsia. It is said to 
possess antiseptic properties and is used for 
dressing wounds and ulcers. It is reported to be a 
constituent of some Malayan arrow and dart 
poisons (Nadkarni, 247; Kirt. & Basu, I, 85). 

The stem of C. fenestratum has often been used 
as a substitute for Berberis, but it can be readily 
distinguished by the large vessels in the wood 
absence of annual rings, and the crenate ring of 
; sclerenchyma beneath the cortex (B.P.C., 204). 
>= ae ‘The stems yield a yellow dye, for obtaining 
es Which the wood is broken into pieces, steeped 
= in water, crushed in a rice-husking machine, and 


colouring materials. 
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vi Š the dye squeezed out, The dye is used either 
= alone or in combination with turmeric and other 


The stem contains berberine yp ,->— 
Other alkaloids, if present at all He o 3:59, 
characterised. Cery] alcohol, hent a been 
sitosterol, palmitic and oleic acids sitas acontane, 
coside, and saponin together with Reel glu- 
material are reported to be present a resinous 
(Chem. Abstr., 1930, 24, 3859; Varier the stem 


Curr. Sci., 1943, 12, 228; Child & & Pillai, 
255). Nathanael, ibig’ 


COSMOS Cav. (Compositae) 

Bailey, 1947, I, 861. 

A genus of about 34 species of her : 
mental flowering plants distributed ae 
and West Indies. rica 

C. bipinnatus Cav. bearing pink flowers, anq 
C. sulphureus Cav. with orange yellow flee 
are commonly grown in Indian gardens. The 
seeds of C. bipinnatus yield (c. 18:3%) a drying 
oil. The flowers contain the glycoside, cosmosiin 
(m.p., 178°), quercetin (m.p., 306°) and inositol 
(Wehmer, II, 1212; Chem. Adstr., 1936, 30, 725). 
Dried ray florets of C. sulphureus, on extraction 
with ether, gave coreopsin, a bright yellow 
colouring matter (m.p., 190—95°, decom.) 
identified as a glycoside of butéin. The disc 
florets and involucral bracts of the flowers con- 
tain luteolin, m.p., 329—30°, and isoquercitrin, 
m.p., 217—19° (Chem. Abstr., 1942, 36, 5818). 


COSMOSTIGMA Wight (Asclepiadaceae) 
A genus of 2 species of woody climbers distri- 
buted in the Indo-Malayan region. 


C. racemosa Wight 

Fl. Br. Ind., IV, 46. 

Mar.—Shendvel, marvel; 
Mat.—Vattuvalli. f 

A tall woody climber occurring m Ass 
in western ghats from Konkan s 
root of the plant is medicinal. i 
from 4 in. to 1 inch in diam., brown PS: F 
rous with a starchy fracture. It has a ; 
possesses a faint ipecacuanha-like odour. 
root bark is pinto n ac = 
no purgative action and has pro AT 
dyspepsia accompanied by febrile con iae sores 
leaves are used in the treatment oe karni, 248; 
The flowers are sweet and edible (Na ; 
Kirt. & Basu, III, 1634). 


Kan.—Gharahuvo, 


COSTUS Linn. (Zingiberaceae) annial orna 


A genus of about 175 species of pe 


mental herbs of the tropics. 


Fig. 132.—Costus speciosus 
C. speciosus (Koenig) Sm.* 

DEP., Il, 579; Fl. Br. Ind., VI, 249. 
Sans—Kemuka; Hinpt & Brenc.—Keu; .Mar.— 
Penva, pushkarmula; TEL. & Kan.—Chengalva- 
koshtu. 

A common plant with a tuberous rhizome, dis- 
tributed throughout India up to an altitude of 
4000 ft. It is 4—10 ft. high with large lanceolate 
leaves about a foot long. The bracts are red, 
flowers large (3—4 in. across) with white limbs 
and yellowish centres. The plant is particularly 
eon in Bengal and Konkan. It is often culti- 
et as an ornamental plant. 
oe Plant thrives on rich moist soil under 
cut shade. Propagation is usually by stem 

mes (Bailey, 1947, I, 864). 

fs zome is edible and is used after cooking. 
atoma “rilaginous, feebly astringent and has no 
Wt) but t is rich in starch (about 1/3 of its dry 

Compared to other tuberous foods the 


te EME 
Parts eet is high (Burkill, I, 671). In some 
preserve. dia it is cooked in syrup and made into 


erhi , 
Proper ome 1s credited with purgative and tonic 
to be na (Burkill, loc. cit.). The root is said 
and anths fective: It is used in U.P. as a tonic 

<mintic (Kirt. & Basu, IV, 2441). 


Say, his 8S a 
tng "ea an ee been much confused in literature with 
i these :B. Clarke. Many vernacular names are com- 


© entirely different plants. 
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ti COTINUS 
COTINUS Mill. (Anacardiaceae) 

A genus of two closely related species of deci- 

duous shrubs or small trees, one of which is wide- 


ly distributed from southern Eur i 
ope to H 
and central China. pe to Himalayas 


C. coggygria Scop. syn. Rhus cotinus Linn. 
SMOKE-TREE, WIG-TREE, VENETIAN SUMACH, INDIAN 
SUMACH 

D.E.P., VI (1), 496; C.P. 914: Fl. Br. Ind., II, 9. 

PunsaB—Tunga, tung, manu, paan; KASHMIR— 
Darengri: Kumaon—Gadtung. 

A shrub or small tree found throughout the 
western Himalayas up to an altitude of about 
6,000 ft., chiefly as an undergrowth in pine 
forests. It is common in Jaunsar, Tehri- 
Garhwal and Kumaon. It is also grown in 
gardens for the filmy effect of its large plumose 
fruiting panicles and the yellow and purple 
autumn tints of the leaves. ` 

The hard, compact, yellow wood from the stem 
and larger branches of C. coggygria is the Young 
Fustic of commerce and the source of a yellow 
colouring matter, fisetin (tetrahydroxy flavone, 
C,;Hy)0, ), used in the textile and leather indus- 
tries. It occurs as the glycoside of tannic acid, 
fustin tannide, in the heartwood. The dried 
extract obtained with soda solution is known as 
cutinin. The pigment finds limited application 
in the dyeing of wool, and as an orange or scarlet 
dye for leather. The dyeings possess considerable 
stability to fulling and alkalies (soaps), but are 
not fast to light (Mayer & Cook, 184). 

The leaves and baik are used in the tanning 
industry. Leaves should be collected after the 
rains, from the middle of September to the end of 
December, whea they contain 18—22% tannin 
(on air-dry basis). The percentage of tannin in 
the leaves falls in winter, and specimens collect- 
ed in spring and summer contain only 6—13% 
tannin. The material gathered in autumn com- 
pares favourably with European sumach which 
contains 18—20% tannin (Bull. imp. Inst., Lond., 
1916, 14, 483). The colour of the tan liquor (c. 
0-5% tannin) tends to deepen towards the end of 
autumn, and for obtaining light coloured liquors, 
leaves should be collected in summer, although 
they will then contain a low percentage of tannin 
(Badhwar et al., Indian For. Leafl., No. 72, 1944, 
14). Powdered leaves and twigs are used in 
tanning soft leathers for gloves and book-binding, 
and as mordant for certain basic aniline dyes 
(Pearson & Brown, I, 309). Specimens of bark 
dried in shade contained 8—21% tannin. Those 
collected during the rainy season gave the highest 

tage. The best time for the collection of 
percentag : 
bark has not, however, been established (Bull. 
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COTINUS 
imp. Inst., Lond., loc. cit.). 

According to experiments ( 

the North Caucasus region of Russia, the 
accumulation of tannin in the leaves depends 
upon the conditions of growth and the age of 
the bush as well as of the leaves. Gathering 
leaves in late July to August, periodical trimming 
of bushes, selection of plants with dark green or 
fuzzed leaves, and cultural practices which ensure 
that plants are exposed to direct sunlight are 
among the factors favouring tannin formation 
(Chem. Abstr., 1941, 35, 7007). 

From the young twigs, an aromatic oil with a 
faint odour of turpentine and with the following 
characteristics, has been isolated in 0-1% yield: 
sp. gr., 0-875; [a]p'®, 13°; Np, 1:4693; acid val., 6-1; 
sap. val., 34-3; sol. in 16 vol. of 80% alcohol. The 
oil oxidises rapidly in air. A pale yellow oil 
with an odour faintly suggestive of Neroli has 
been obtained from the leaves and flowers. The 
constants of the oil are: sp. gr, 0-871; [alp> 
32° 54; n, 1-4887; acid val., 0-9; ester val., 
20-4; sol. in 6 vol. and more of 90% alcohol. 
The oil consists almost entirely of terpenes. 
Limonene, camphene, dipentene and f -pinene 
have been identified (Finnemore, 503). The 
characteristics of the oil obtained from the Indian 
leaves are: sp. gr. 3%, 0-8587; 30°, 1-47; 
[e]p, 5:18°; acid val., 0-7; ester val., 7-3; ester val. 
after acetylation, 26-1. The oil consists essenti- 
ally of hydrocarbons (Krishna & Badhwar, J. sci. 
industr. Res., 1948, 7, suppl., 143). 

The heartwood is of a rich dark yellow colour, 
mottled and often streaked. The wood is moder- 
ately hard (wt., 47—56 lb./c.ft.). It can be used 
for carvings and picture frames. In south 
Europe it is used for inlaying and cabinet work. 
The twigs are employed for making baskets 
(Gamble, 208). 


COTONEASTER Medic (Rosaceae) 

D.E.P., II, 581; Fl. Br. Ind., II, 384. 

A genus of about 80 species of shrubs and trees 
distributed in the north temperate regions. 
About 11 species occur in India, of which a few 
are of minor economic value. 

C. bacillaris Wall. ex Lindl.=C. affinis Lindl. 


carried out in 


‘var. bacillaris (Lindl.) Schneid. (PunsaB—Ri, rau, 
Wate KasumMir—Linu), is a bush or a small tree 


d in the Salt Range and in north western and 
ral Himalayas at 1,500—10,000 ft. The wood 

d and heavy (wt. 56—61 lb./c.ft.), smooth, 

ic, close- and even-grained but liable to split 
d warp. It is suitable for turning and is used 
king walking sticks, umbrella handles, golf 
s, axe handles, staves, bows, tent pegs and 
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agricultural implements. The leavesn aa 
E acid (Wehmer, I, aan a 0-0570 
C. acuminata Lindl., C. frigida Wall. ex 7; 
and C. microphylla Wall. ex Lindl. apnd 
Khariz, luni; Kumaon—Garri), are other ae 
layan species, yielding wood suitable for tu: ima- 
The twigs are used for making walking stic ee : 
baskets. The leaves of C. frigida contain sora 
The leaves of C. microphylla contain sorbitol itol. 
a cyanogenetic glucoside, prulaurasin. Yous 
twigs also contain sorbitol and hydrocyanic nan 
(Chem. Abstr., 1938, 32, 621; Wehmer, loc cit, 
C. nummularia Fisch. & Mey, is met with 2 
Kashmir and western Tibet. It is aperient, ex- 
pectorant and stomachic (Kirt. & Basu, II, 991): 
its seeds contain hydrocyanic acid (Chem. Abstr. 
1930, 24, 5796). p 


COTULA Linn. (Compositae) 

D.E.P., II, 581; Fl. Br. Ind., III, 316. 

A genus of about 57 species of small herbs 
with a cosmopolitan distribution, especially in the 
southern hemisphere. About 3 species occur in 
India. C. anthemoides Linn., a diffuse, much- 
branched annual occurring in the Punjab, upper 
Gangetic plain and Bihar, is used in indigenous 
medicine. The plant heated with oil is applied 
externally in rheumatism. An infusion.is used as 
an eye wash (Kirt. & Basu, II, 1387). A decoction 
of the plant is said to be beneficial for colds in 
the head and chest (Watt & Breyer-Brandwijk, 
197). C. australis Hook. f. is said to be useful for 
checking soil erosion in South Indiąn tea 
estates (A Manual of Green Manuring, 83). 


COUROUPITA Aubl. (Lecythidaceae) 
Benthall, 257. lad: 
A genus of about 15 species of trees distri- 

buted in South America and West Indies. 

guianensis Aubl, CANNON-BALL TREE, $ fre- 
quently found in botanical gardens in Jndia. : 
bears large curiously formed flowers, ™ cis ae 

on the upper trunk and main limbs of the a 

presenting a pleasing combination of rosy pie 

white and yellow colours. The stamens ieee 
gether to form a band-like structure which = ee 
from the base of the ovary bends over ne itn, 

pistil. The fruit is indehiscent, brown, ee A 

nearly of the size of a man’s heao, re, coat) 

coriaceous or woody covering enclosing 

seeds embedded in a sour-smelling Pate of the 
fruit takes 8—9 months to ripen. e ig sai 
fruits are used as utensils, and the pulp 1 egroes: 

be eaten and made into a beverage ae 1941, 

The plant is propagated by see asa 

I, 871). 
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RABS > BenG.—Kankra; Mar.—Khekra; 
T nor Ke a. & Tam—Nandu. 
KN (Class, Crustacea; Order, Decapoda; Sub- 
Crabs rachyura) are characterised by the pos- 
order, a: ‘an outer exoskeleton (carapace) 
session d of a horny substance impregnated with 
e atter, and a short abdomen carried 
r the cephalothorax. The horny exo- 
forms a covering of the head and the 


h some are met with in estuarine waters, 
Certain species have taken to 
as the gill-filaments have to be kept 

ist to facilitate respiration they live close to 
ae In common with other members of 
Crustacea, crabs cast off the carapaces periodi- 
“alk and regenerate new ones at short intervals 
to accommodate their growing bodies. 

Many species of crabs are edible and their 
meat is a delicacy, and for this reason they are 
extensively fished and marketed in the coastal 
towns of India. Among the important food 
crabs of India are: Scylla serrata; Neptunus 
pelagicus; N. sanguinolentus; Charybdis crucifer; 
Varuna litterata; Paratelphusa spinigera; P. 
hydrodromus; and P. jacquemontii. 

Scylla serrata Forskal (Benc.—Nona kankra), 
distributed in the Indo-Pacific region, is the com- 
monest food crab of India and is found in estua- 
ries, backwaters, mangrove swamps and, some- 
times, in fresh water. It occurs abundantly in the 
deltaic tracts of Bengal, and lives usually in 
burrows going below the water level. This spe- 
cles grows to about 8 in. across the carapace, and 
S one of the largest and strongest Indian crabs 
(Hora, Curr. Sci., 1934-35, 3, 543). Scyllals of 
much larger size, about 15—18 in. across, have 
been observed in Chilka Lake (Chopra, J. Bombay 
ne Hist. Soc., 1939, 41, 224). They breed during 
Ree soon months and are fished in summer, 
of th they are so plentiful that in some creeks 
cles Gangetic delta, boat-loads of them can be 
Sa a without much difficulty (Agric. Market- 
Quide tia, Marketing Ser., No. 24, Preliminary 
and a Indian fish, fisheries, methods of fishing 

Near, 1941, 70). 

Rena S pelagicus Linn. and N. sanguinolentus 
living are, like Scylla serrata, swimming crabs 

mostly in the sea or brackish waters. N. 
ere TA is extensively fished in Chilka Lake, 
Water for as adapted itself to living in fresh 
lentų at least a part of the year. N. sangumo- 
i Mady AL—Kannunandu) is commonly found 

as and Bombay coasts. The two species 

—6 in. across the carapace (Chopra, 
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Oc. cit.; Rai, J. Bombay nat. Hist. Soc., 1933, 36, 
Rigas ester & Raman, Indian Fmg, 1944, 
Varuna litterata Fabr. (Benc.—Chitti kankra) 
a small crab (size rarely more than 2 in. across 
the carapace), occurring all over the Gangetic 
delta in countless millions. It usually lives in 
burrows along embankments or sides of pools. 
During the summer months (May-June) when the 
pools begin to dry, the crabs collect in the wet 
part of the pools and can be fished out by hand or 
by small conical nets. Owing to its small size, it 
1s not a commercial product, but it is extensively 
Be for local consumption in Bengal (Hora, loc. 
cit.). 

Paratelphusa spinigera Woodmason (BENG.— 
Pati kankra), occurs abundantly near tanks, 
bheels and rivers in Bengal, growing to about 
3 in. across the carapace. Two other species of 
this genus are common in Madras and Bombay 
States. P. hydrodromus Herbst, the commonest 
edible crab of Ceded Districts (Madras), is 
fished during the months of March, April and 


is 


May. It lives in deep burrows on the muddy 
banks of ponds and canals. Paratelphusa 
jacquemontii Rathbun is finished in large 


numbers in Bombay. It is fairly large in size, 
growing sometimes to 5 in. across the carapace 
(Agric. Marketing in India, Marketing Ser., 
No. 24, loc. cit.). 

Charybdis crucifer, another swimming crab, has 
a vividly coloured (cross-like marking) carapace. 
It is commonly found and fished in Madras. 

Birgus latro (Order, Decapoda; Sub-order, 
Anomura), also known as Indian land crab, is 
found on the Sentinel Islands of the Indian Ocean 
(Hora, 123). It differs from typical crabs in hav- 
ing an asymmetric abdomen unprotected by a 
hard crust. It attains a large size and feeds on 
coconuts which have dropped down from the 
palms; it can also scale the palm to secure its 
food. Its meat is rich in fat, and is considered a 
ene a timid creature hiding itself at the 
slightest danger in its burrow or crevice. When 
cornered and the retreat is cut off, it raises itself 
on its hind legs waving its large claws to frighten 
away the assailant. Once it grips the object with 
its powerful claws, it does not loosen the hold, 
This habit is taken advantage of by fishermen in 
catching crabs. It feeds on practically any food 
that comes in its way, alive or dead, though its 
preference is for live animals. Cannibalism is 
common. They are voracious eaters and have 
been known to do great damage to oyster beds 
and to fish after capture. Crabs fall a prey to 
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predacious fishes and to the octopus. 

Life history—The young ones as hatched from 
the eggs, have a very different appearance from 
that of the adult crab. In the case of the shore 
erab, Carcinus maenas for instance, the larva is 
transluceat, about one-twentieth of an inch long. 
Within a few hours it casts off its skin and 
assumes the zoaea form swimming about on the 
surface of water and feeding on minute organisms 
and plants. It grows in size with repeated moult- 
ings, and by rapid metamorphosis emerges as 
megalopa. At this stage it has the appearance 
of the adult crab but the abdomen is still stretched 
instead of being tucked in under the cephalotho- 
rax as in the adult, and a few appendages 
required for swimming are still present. It then 
sinks to the bottom and moulting again, is trans- 
formed into a little crab. This little representa- 
tive of the adult form is about one-eighth of an 
inch long. : Voracious feeding accompanied by 
repeated moulting brings it to the adult size. 

The exoskeleton is rigid and cannot increase 
along with the growth:of the body; it has to be 
periodically shed. The shell splits in certain 
places, the limbs are gradually worked loose and 
withdrawn leaving the carapace and the appen- 
dages almost intact. A new skin is formed 
beneath the shell before moulting. The crab in 
this elastic covering grows in size. During 
this period it hides itself lest it fall an 
easy prey to its enemies. The soft elastic 
outer skin hardens and the growth is arrested till 
it is ready for a further increase in size, when the 
whole process is repeated. The hard exoskeleton 
not only affords protection to the animal and 
support to the delicate internal organs, but also 
supplies points of attachment for the muscles 
with which the animal moves about. If a limb is 
lost while fighting with the aggressor, it is rege- 
nerated and the new limb is as efficient as the 
original. 

Crab-fish. ng—Crabs are extensively fished: in 
the deltaic region of lower Bengal. A line is 
stretched across the creek, one end tied to a pole 
fixed on the bank and the other towed to the 
Opposite bank ia a boat. The line is weighted at 
regular intervals with bricks and in between, dead 
fish are suspended as bait. Hach bait is secured 
by a slip-noose, so that when pulled, the noose 
tightens up. The crabs are attracted to the bait 


= and cling to the line with their claws. When the 


line is sufficiently heavy with crabs, it is pulled 


out. A similar method is employed in Bombay. 


Another method used in Bengal for catching 


5: crabs, though on a small scale, is by inserting a 
blunt iron hook tied to a bamboo stick into the 


ve A 


‘burrow and moving the implement y 
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Nera 
till the crab is hooked; it is then pull 


The crab often puts up a strong fi out, 
limbs may be found broken when i SA its 
(Hora, Curr. Sci., 1934-35, 3, 544). The ed out 
used in Madras, specially in the Ceded DAA 

somewhat different. A long stick with a aoe is 
node at one end is inserted into a piece of EiS 
bamboo so that the latter can be easily motes 
and down the-stick. The node at the lower ae 
reinforced if necessary by winding a rope go hee 
the barrel may ‘not slip down. The ene 
is lowered into the burrow, when the crab Sin 

the lower end by its claws. The barrel is ae 
pushed down and pressed against its chelae anq 
withdrawn along with the crab without releasing 
the pressure. 

In shallow waters, crabs are fished with cir. 
cular nets. The fishing season for crabs in lower 
Bengal is May-June; in Madras it extends over 
March-June and in Bombay, August-October 
(Reddy, Curr. Sci., 1936-37, 5, 178; Rai, loc. cit.). 

Composition—The edible part of Scylla has 
the following composition: moisture, 83-5; protein, 
8-9: fat, 1-1; carbohydrates, 3-4; mineral matter, 
3-2; Ca, 1-37; and P, 0-15%; Fe, 21-2 mg./100 g.; 
carotene, as international vitamin A units, 1300/ 
100 g. (Hlth Bull., No. 23, 1941, 41). Crab muscle 
is reported to contain: copper, 0:57 mg./100 g.; 
vitamin B,, 140 » g./100 g.; vitamin Bg, 350 yg-/ 
100 g.; nicotinic acid, 3 mg./100 g.; vitamin 
C, 13 mg./100 g. Vitamin A is present (Nutrit. 
Charts, Heinz & Co., 1942, 26). ; 

The body fat of the Indian land crab (Birgus 
latro) from Seychelles Islands, contains: octanol®, 
1-5; decanoic, 5:3; lauric, 47-5; myristic, 19-0; 
palmitic, 13-1; and stearic acid, 1:7% (mol.); A 
saturated C}, acids, 0-7; Cygacids, 2-2; Cis a a 
6-8; and Coo.22 acids, 2-2% (mol.). About 66% A 
the saturated glycerides present is identical ™ 
fatty acid composition with the corresponding pi 
cerides of coconut’ oil. It is one of the ins 
in which the fat is stored largely by assim! a z 
from the diet rather than by synthesis 1 
animal (Hilditch, 1947, 296). 

Crab meat is canned in Japan and y 
The crabs. are put into boiling wale 
15—20 min., the shell and the diges “eh, water 
removed, and the meat washed first wee media 
and then with brine (1%); it is then a lined 
remove excess of brine and packed in Ca Joose], 
with parchment. The tops are put eal an 
the cans exhausted at about 100°, SA pressu- 
cooked in retorts for about an hour Wa 
rised steam (Tressler, 564). Crabs Dae ys, 297). 
by quick-freezing processes also (J 


for 


ca 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


q crab meat of Chionectes phalangium 
Canne important product in international 
pabi: site Cancer magister and Carcinus maenas 
comme’ canned (Chem. Abstr., 1942, 36, 2338). 
are Ga yell contains the red ‘pigment, astaxan- 
€ lkaline hydrolysis yields astacin, 


T 

~ which on a 

tim, etone of -carotene (Karrer, 696). 
ough the nutritive value of crab meat is 


tas high as that of fish, it is considered to 
meses unique dietary and medicinal value. In 
thma and chronic fevers. Scylla and 
oups are said to be tonic. Paratel- 
husa soup 1S said to cure cold (Chidhambaram 
& Raman, loc. cit; Chopra, loc. cit.). The 
shells of crabs are powdered after blanching, and 
used as feed for poultry and swine. They are 
ysed also aS Manure. 

The crab fishing industry is not so extensive 
or important in India as that of prawns. 2,034 md. 
of crabs valued at Rs. 9,371 were landed in 
Madras during 1948-49. 


for as 
Neptunus S 


CRAMBE Linn. (Cruciferae) 

DEP., II, 582; Fl. Br. Ind., I, 165. 

A genus of about 28 species of herbs or under- 
shrubs distributed in Europe, Africa, Asia, 
Polynesia and Patagonia. 

C. cordifolia Steven. occurs in north-west Hima- 
layas, Kashmir, Baluchistan, Afghanistan and 
Persia at altitudes of 8,000—14,000 ft. It bears 
large leaves nearly 1 ft. diam. which are eaten 
as pot-herb. The root also is said to be edible. 
he plant is sometimes used as a cure for itch 
(Kirt. & Basu, I, 178). 

T maritima Linn. (Sra Kaus), used in Europe 
n egetable, has been tried in India but with- 
much success (Firminger, 169). 


CRATAEGUS Linn. (Rosaceae) 

have asoriy a about 150 species—some authors 

Species — wa to the genus more than a thousand 

trees, distrib usually spiny shrubs and small 

torthern h uted in the temperate regions of the 

Ment €misphere. Many species are orna- 
bout 4 species occur in India. 


Co 
* OXyaca k 
D ntha Linn. ENGLISH HAWTHORN 


i P. 
Punsag E 583; FI. Br. Ind., IT, 383. 


| ben sanjli, TLLS—Ring, ringo, pingyat, phindak, 
North, mental tr oe p e 
f di estern Hi ee, 20—30 ft. high, met with in 


thy Ss 
Í ive in a 6,000—9,000 ft. The plant does not 
as Plains of India. Its fruits are edible. 


malayas from Indus to Ravi, at 


Several forms differing in foliage, 


-CRATAEGUS 


Fig. 183—Crataegus oxyacantha 


flower and fruit characters. The fruits from the 
Himalayan plants are said to be of a better quali- 
ty than those grown in Europe. They are made 
into preserves and sweetmeats. 

The liquid extract of the fruits (reported to 
contain a cyanogenetic glucoside) is a cardiac 
tonic and a remedy for organic and functional 
heart diseases such as dyspnoea, hypertrophy, 
valvular insufficiency and heart oppression. It 
reduces blood pressure. The effect, however, is 
not cumulative and the blood pressure returns to 
its previous level after stopping the drug (Mar- 
tindale, I, 489). Graham found that tiacture of 
Crataegus when given by mouth had very little 
effect on experimental animals, but when given 
intravenously, it depressed respiration and affect- 
ed the heart. There was a slight lowering of 
blood pressure with at first an increased force of 
the heart, but later cardiac irregularities set in. 
Chronic poisoning causes necrosis of the liver. 
The drug relaxes the uterus and the intestine 
but constricts the bronchi and the coronary 

U.S.D., 1474). cee H 
eo marmalade has a high vitamin C 


content (up to 1-5 mg./g.), and serves as a valu- 


able source of the vitamin. A beverage, similar 
365 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


7 


$ 


CRATAEGUS 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


to tea, made from the rind and pip, is also rich_ 
in the vitamin (Chem. Abstr., 1939, 33, 5457). ` 

The fresh fruit contains citric, tartaric and 
crataegus acids, pectin and fatty oil (0-76%). 
Sugars, principally glucose and fructose, are pre- 
sent to the extent of c. 35% of the dry weight. 
The seeds contain amygdalin and emulsin 
(Wehmer, I, 439; Chem. Abstr., 1946, 40, 7311). 
The bark fat contains palmitic, stearic, myristic 
and resinic acids, cery] alcohol, tanning matter, 
invert sugar, polysaccharides, salts of oxalic and 
tartaric acids, esculin (crataegin) and a lupeol-like 
compound. The wood contains 25% pentosans. 
The leaves contain oxalic acid mostly as calcium 
salt. The flowers contain an essential oil (0-157%), 
trimethylamine, quercitrin and quercitin. A 
cyanogenetic glucoside is present in young shoots 
(Wehmer, loc. cit.; Chem. Abstr., 1928, 22, 611). 

The wood is yellowish grey in colour, close 
and even-grained, smooth, durable, hard and 
heavy (wt., 46—56 lb./c. ft.). It is used for axe 
handles and walking sticks. It is suitable for 
engraving and is considered to be as good as box- 
wood for this purpose (Howard, 244). 


C. crenulata Roxb.=Pyracantha crenulata 
Roem. is a large shrub found in Himalayas from 
Sutlej to Bhutan, at altitudes of 2,500—8,000 ft. 
Its wood (wt., 48—50 lb./c. ft.) resembles that 
of C. oxyacantha and is similarly used for axe 
handles, staves and walking sticks. The fruit 
contains sugars, gums and tannins (Wehmer, loc. 
cit.; Gamble, 326). 


CRATAEVA Linn. (Capparidaceae) 
A genus of about 11 species of trees and shrubs, 
distributed in the tropical zone. 


C. nurvala Buch.—Ham. syn. C. religiosa Hook. f. 

& Thoms. non Forst. f. 

D.E-P., 11, 583; C.P., 429; Fl. Br. Ind., I, 172. 

Sans.—Varuna, asmarighna; Hinpi—Barna, 
bilasi; Benc.—Barun; Mar.—Vayavarna, hara- 
varna; Tam.—Maralingam. 

A moderate sized deciduous tree common 
throughout India, Burma and Ceylon, either wild 
or cultivated. 

This plant has been sometimes confused by 
writers on Indian medicinal plants with Aegle 
marmelos (Bel), an entirely different plant 
belonging to the family Rutaceae. 

The bark, which contains tannin, and also 
saponin (Wehmer, I, 392), is bitter, anti-periodic 
tonic, and demulcent, and has a stimulating 
action on the liver. An extract of it is given 
as a laxative and for promoting appetite. It is 
also useful in calculus and other affections of the 


Fig. 134.—Crataeva nurvala 


urinary organs. The root bark is rubefacient and 
counter-irritant (Caius, J. Bombay nat. Hist. 
Soc., 1939, 41, 180). 

The leaves are reported to have the property 
of reddening and even blistering the skin*. They 
are employed in poultices. The flowers are 
astringent and cholagogue (Kirt. & Basu, |, 191). 

The wood (wt, 33—47 lb./c. ft.) is Sine 
yellowish white, moderately hard, smooth ane 
close-grained. It is liable to insect aN 
(Howard, 160; Gamble, 32). It is used for ma 
combs and other small articles (Trotter, 1944, 440) 
and match sticks (Burkill, I, 677). 


CRATOXYLUM Blume (Hypericaceae) 
D.E.P., II, 588; Fl. Br. I d ig 
A genus of about 19 species of tree 

native of tropical Asia. 
C. ligustrinwm (Spach.) Blume $ vaprous E 

thum Korth. is a middle-size g wo 
found in Andamans and Burma. ane 
is pale brown or reddish, hard an 

AE 

imes O 
*This property is attributed to, and EET ; 
leaves of C. roxburghii R. Br. (SYR. Vv" This 8 pocis E Tom 

Thoms. non Forst. f. var. roxburghit). O. nurvala puch. 


dered by some to be synonymous Ww ‘ 
while others consider it to be distinct. 


„grained 
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to be suitable for building work, 
ete. C. cochinchinense (Lour.) 
n. C. formosum Benth. & Hook. f. a glab- 
usually small, is a native of Andamans 
lly planted in Calcutta gardens. It is 


plume § 
“ous tree, 


10 jona 
and ose ae a useful timber. A decoction of the 


said to J! 
ark is C 
a resin f 


onsidered to be useful in colic, and 
rom the bark, which gradually turns 
ed for itch (Burkill, I, 678). 

The wood of C. nerifolium Kurz, the Bebya 
{į Burma, is used for ploughs and tool handles, 
ie when large enough, for building purposes. 
i is dark coloured, hard, close grained and rather 
PENN (wt, 54 Ib./c. ft.). It is suitable for 
making charcoal (Rodger, 4, 71). C. arbores- 
cens (Vahl) Blume, which occurs in Burma, yields 
a timber suitable for house building, posts and 
planking (Burkill, loc. cit.). 


red, is UE 


CRESCENTIA Linn. (Bignoniaceae) 

A genus of about 10 species of moderate-sized 
trees, distributed in tropical America. 
C. cujete Linn. CaLasasH TREE 

Benthall, 348. 

Hinpi—Bilayati bel; Tam.—Tiruvottukkay. 

This species has been introduced into India and 
iscommonly found in gardens. The fruit is ovoid 
or rounded, up to 12 inches in diam. with a hard, 
smooth, woody shell, enclosing an acidic pulp 
and flattened seeds. The growing fruit can be 
made to assume various shapes by skilful mani- 
pulation and binding with ropes. 

The fruit pulp is diuretic, aperient, cooling and 
ebrifuge. It is poisonous to birds and small 
Thee (Burkill, I, 680; Kirt. & Basu, III, 1853). 
ie shell takes a fine polish and is made into 

mestic utensils (Macmillan, 437). 
decoction of the bark is used for cleaning 
a: and a poultice prepared from pounded 
s 1S applied for headache (Burkill, loc. cit.). 
ire fruit pulp contains, crescentic, tartaric, 
nse a tannic acids (Dymock, Warden & 

ge? 24). The presence of chlorogenic acid 

n reported (Wehmer, II, 1137). The 

5 e tree is stated to contain a dye, 
bstr. fone used for dyeing silk black (Chem. 
the see ee 23, 2574). The fixed oil obtained from 
COntaine. © Similar to peanut and olive oils. It 
Saturated acids, 19-7, oleic, 59-4; lino- 


Wou 
leay 


Ntaing- 


l Val, ggn. 02d linolenic acids, 1-6%. It has: iod. 
| Oio ( sap. val., 191-2; and unsapon. matter, 


hem. Abstr., 1947, 41, 2259). 


(Convolvulaceae) 
88; Fl. Br. Ind., IV, 225. 


CRINUM 


A small genus of about 5 species of herbs or 
shrubs distributed in the tropics and sub-tropics. 
C. cretica Linn. (HiNDi & Benc.—Rudravanti; 
Mar.—Khardi, chavel; Gus—Una; TeL._Uppu 
sanaga), occurring throughout India, is used as 
alterative, stomachic, tonic and aphrodisiac. It 


has a sour unpleasant taste (Kirt. & B 
ie (Kirt. asu, III, 


CRINUM Linn. (Amaryllidaceae) 

__A genus of about 165 species of large bulbous 
plants with showy flowers, distributed in tropical 
and sub-tropical regions mostly on sea coasts. 


C. asiaticum Linn. 

D.E.P., II, 589; Fl. Br. Ind., VI, 280. 

Sans.—Nagadamani, nagapatra; Urpu—Nuga- 
daman; Hinp1—Kamwal, pindar; Benc.—Nagdaun: 
Gus.—Nagdamani; Mar.—Nagdavana; TrL.—Ke- 
sarchettu, vishamungali; Tam—Vishamungil; 
Kan.—Vishamungali. 

Deccan—Naginkapatta. 

A tuberous herb with leaves up to 6 ft. long, 
distributed wild or cultivated throughout tropical 
India. 

The bulb is bitter, tonic, laxative and expecto- 
rant. It is used in biliousness, and in strangury 
and other urinary troubles. The fresh root is 
nauseant and emetic, and acts without causing 
griping or purging. It is also diaphoretic. The 
leaves are expectorant. They are used externally 
to reduce inflammations (Kirt. & Basu, IV, 2472; 
Burkill, I, 681; Nadkarni, 251). 

The root contains the alkaloid, narcissine 
(lycorine). A minor alkaloid, crinamine, has been 
isolated from C. asiaticum var. japonicum (Henry, 
406; Chem. Abstr., 1939, 33, 2653). Narcissine is 
relatively non-toxic to mammals: 


C. defixum Ker-Gawl. 

Fl. Br. Ind., VI, 281. 

Sans.—Vishamandala; Benc.—Sukdarshan; 
Gus.—Nagrikand; Tet.—Kesarchettu. 

Mapras —Vishamungil. 

This species, distributed from India to Borneo, 
is smaller than C. asiaticum and is common on 
river banks and swampy places in Deccan and 

1. f 
e bulb is nauseant, emetic, emollient and 
diaphoretic. It is used in the treatment of burns, 
witlow and carbuncle (Kirt. & Basu, IV, 2473). 

The bulbs are toxic to cattle. Feeding experi- 
ments have revealed that the bulbs contain a toxic 
principle which is partially soluble in water. The 
drug produces in about 15 minutes after oral ad- 


ministration, severe gastro-intestinal irritation, 
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CRINUM 
asphyxiation and congestive failure of the right 
side of the heart with petechial haemorrhages 1n 
various internal organs. The minimum oral lethal 
dose is about 1-75 g. per kg. of body weight. The 
drug has a definite cumulative effect. The leaves 
are devoid of the toxic principle (Sastry et al., 
Indian J. vet. Sci., 1943, 13, 65). 


C. latifolium Linn. 
Fl. Br. Ind., VI, 283. l 
Sans.—Madhuparnika, vrishakarnt; 
Sukhdarsan; Tam.—Vishamungil. 
Bomspay —Gadambikanda. 
This species is also common in India. The bulb 
is highly acrid. Crushed and roasted bulbs are 
used as rubefacient in rheumatism (Kirt. & 


Basu, loc. cit.). 


BENG.— 


CROCODILES ee 
Fn. Br. Ind., Reptilia and Amphibia, I, 33; D.E.P., 


II, 591. 

Hinpt—Muggar, kumhir; Kan.—Mosale; TaM.— 
Mothalai; Mat.—Mothalla. 

Crocodiles, broadly, include all members of the 
family Crocodilidae (Order, Crocodilia; class, 
Reptilia) the true crocodiles (genus, Crocodilus), 
gharials, alligators and caimans. s 

Crocodiles are distributed throughout south-east 
Asia, East Indian Archipelago, Africa, tropical 
Australia and tropical America. They are mainly 
aquatic with more or less webbed toes and a com- 
pressed tail which serves as a propeller in swim- 
ming. The tail is also used as a weapon of offence 
and defence. Crocodiles ordinarily lie submerged 
in water with the tip of the snout bearing the 
external narial openings above the surface and 
breathe without water entering the wind pipe. 
On sunny days they leave the water to bask and 
sleep in the sun. The tongue is entirely attached 
to the floor of the mouth and cannot be protrud- 
ed; it can, however, be elevated slightly. The 
scales covering the back are thick and are under- 
laid by a series of bony plates or scutes. Both 
the upper and the lower jaws bear strong teeth 
which are shed at intervals throughout life and 
are mostly replaced. Their voice is something 
between a loud bark and a bellow. Crocodiles 
are extremely keen of hearing and have a sharp 
sight. They have two pairs of sexual or scent 
glands, one pair situated in the throat, on the 
inner sides of the right and left jaws, the open- 
ings being visible externally; the other lying 
within the lips of the cloacal slit. They are 
strictly carnivorous and feed on turtles, fishes 
crabs, small mammals, birds and even insects: 
they swallow stones and other hard substances 


= 
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presumably to aid digestion (Sterndale 9aa-— 
The eggs are small, about the size n E 
egg, and hard-shelled. They are iaa 
numbers and are buried by the femal m 
sand at the waterside. In somes e in the 
mother stands guard over the eggs till S the 
ones emerge and are led into the ware young 
first few hours after hatching are the meee The 
cal moments in the life of the infant ae criti. 
and many fall an easy prey to storks, fishes 


to the larger members of their own ang 
(Dharmakumarsinghji, J. Bombay nat. Hist ane 
1947, 47, 175). The young ones are mor, 


brightly coloured than the adults. 

The age to which crocodiles live is 
Two examples of Crocodilus palus AN 
alive after 27 and 30 years, have been record 
but they no doubt live longer than this (Proc. 
zool. Soc., 1925, 937). The rate of growth unde: 
natural conditions is about 10—12 in. per year, 
Adult length is reached in 10—15 years and they 
are sexually mature a few years before attaining 
full length. 

Two species of the genus Crocodilus are known 
in India, viz., C. porosus and C. palustris. They 
are distinguished from each other by the following: 
characters: 

— l E 


O. porosus O. palustris 


l. Four teeth in each pre- Five teeth in each pre- 
maxillary bone in the maxillary bonə in the 
adult. adult. 

2. A more or less strong Without distinct ridge’. 

ridge extending forwards 

in front of each eye. 


Muzzle, 14--14 times as 


oe ea Jong as broad at the base: 


24 times as long as broad 


at the base. 
eens ro- 
4. Post-occipital scutes vsual- Post-occipital scutes P 
ly absent. sont. 


5. Longth up to 20 ft. or Usually 12—13 ft. 1028 


more, 


C. porosus, the estuarine 
habits the east coast of India and 
extremity of the west coast as far north as 
It is often found far out in the sea armii; 
it ascends the rivers to som tidal limits 
known definitely to go above the ] n indeed 
It is the largest of the crocodiles, aM janger 
of the living reptiles. It is fierce Eo nd turtles: 
ous man-eater. It feeds on fish, birds a it makes 
The female lays eggs in a nes whic d keep’ it 
with rushes, reeds or dead leaves, ae her tail. 
moist by splashing water over it ee 
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moist BY: ra 
incubation: Mugger or Marsh Cro- 
. Po he common fresh-water crocodile of 
eodiles a inhabits swamps, tanks and rivers. It 
indi@ self in the mud in the dry season to 
It feeds chiefly upoa fish and birds, 
man only occasionally (Hora, 109). 


pggs are 
ered in about 40 days. Young ones as they 


erge out of the eggs are about 10 inches in 
em 


Dees gangeticus, or Gharial (Genus, Gavia- 
ae the oldest of the living Crocodilia. Some 
rerpetologists recognise ae separate family, 
Gavialidae, of which Gharial is the sole survivor. 
it inhabits the Indus, Ganges, Mahanadi, 
Brahmaputra and their tributaries, and the 
Kaladan river in Arakan. The males attain a size 
up to 22 ft. The females are smaller and seldom 
exceed 14 ft. in length. They live mainly on fish 
and birds and occasionally attack man. 
Crocodiles are the greatest enemies of fish, and 
are hunted out of fish sanctuaries by shooting, 
searing and hooking, or by poisoning (Zobairi, 
J, Bombay nat. Hist. Soc., 1948, 47, 707). The 
flesh of the crocodile is white and has a tolerable 
taste. It ıs often tainted with the musky odour 
of the sex glands. It is eaten in Burma and South 
America, The musk is extracted from the glands 
in Africa. The fat from the crocodile contains a 
larger percentage of solid fats than either neats- 


foot oil or fish oil. 


s CROCODILE SKIN 
crocodile skin obtained from the belly is an 
aa article of trade and has attained a pre- 
i position among reptile skins due to: (i) its 
en ae Structure of criss-cross fibres which 
iin it with great wearing qualities, (ii) its 
Sftnes ornamental grain pattern, and (iii) great 
high Pa Dbined with the property of taking a 


e skin i , 
Warm os 1S removed soon after death, as in 


arly es putrefaction of the carcass sets in 
esh sj the value of the skin depreciates. The 
Toll oo of the skin is rubbed with salt and 
stioment with the salted side inward ready for 
ity, 198 (Reese, Outlines of Economic Zoology, 
belly skin sc he skin is properly removed, the 

n is as broad at the legs as in the centre 
The skin of the belly which is 
scutes is usually used for the 


a 
| tbe ba Sture of leather. The thick horny skin of 


horn-back is also utilised to some 
making leather. 


|__| 
pe Teat from the fermenting vegetation 
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cessing crocodile skins in the tann i 
leather of lasting beauty. Care has ‘to BE 
to avoid butcher’s cuts and spear holes, as skin 
canted this way is classed second grade. and its 
The Gane by about 207% (Imp. Inst. Lond., 

Ollection of reptile skins for commercial 
Purposes, 1933, 8). During liming, care should be 
taken to see that the grease is totally eliminated. 
If allowed to remain, a defect similar to ‘greasy 
bends is produced which affects the appearance 
of the finished leather. Grease spots have a 
tendency tu spue. 

The scale pattern and grains should on no 
account be scratched during scudding. Many 
devices are used for the effective scudding of the 
grain surface. To a large extent tumbling in a 
drum is resorted to for most of the cleaning, 
which is later completed by brushing. Horn- 
backs are not drummed. 

The skins are bleached by permanganate to 
remove the dark patches of pigment. Before this 
treatment, the skins are pickled with dilute sul- 
phuric acid and salt. Small skins are immersed 
in the bleach liquor, while in the case of larger 
skins, the liquor is applied on the surface. The 
skins are then removed to a second reducing and 
bleaching bath composed of bisulphite, oxalic and 
other acids and salts. The bleached peit has a 
pleasing uniform white colour and is ready for 
tanning. 

Baby croc skins used for footwear uppers, are 
generally chrome-tanned, while larger skins are 
subjected to vegetable tanning. Bark-tanned 
skins are often semi-chromed and finished. A 
combination semi-chrome tannage is preferred as 
the leather thus produced takes a good finish. 
Tanned skins are dyed and plain finished (Raja, 
Tanner, 1950, 4 (10), 6). 

Crocodile leather is used for making shoe 
uppers, wallets, purses, suit-cases, ladies’ hand 
bags and music-rolls. Imitation crocodile leather 
is produced from sheep skins or buffings from 
cow-hides. The skins are tanned according to 
the usual processes and embossed, before finishing, 
with the characteristic crocodile markings (Reese, 
lec eae production of crocodile skins 
in India is estimated to be 40,000 — 50,000 a year, 
the average price of each skin being about Rs. 40. 
A large proportion of the skins is exported in the 
raw state, the rest being tanned and finished, 
mainly in Madras. Calcutta is the chief market 
for raw and tanned crocodile skins from Bengal, 
Bihar, U. P. and C. P. The exports from Cal- 
cutta port for the years 1948 and 1949 are shown 
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TABLE 1—EXPORTS OF CROCODILE SKINS* 


No. of skins 


Countries eres 
Raw skins 1948 1949 
U. K. 8,259 , 2,272 
Other countries 2,409 2,816 
in Europe. 
U.S.A. 1,950 15,171 
All other ports - 136 246 
Tanned pieces 8,624 11,346 
*Tanner, 1949, 3 (10), 16; 1950, 4 (9), 11. 
in Table 1. 


There is a great variation in the prices of raw 
skins. The average is Rs. 2/10 to Rs. 2/12 per 
inch of width at the widest part of the skin. The 
prices of tanned and finished skins vary from 
Rs. 3/4 to Rs. 4 per inch. The market for 
crocodile skins within India is limited. 


CROCUS Linn. (Iridaceae) 

A large genus of bulbous herbs, comprising 
about 80 species, C. sativus, the source of saffron, 
is cultivated to a limited extent in India. 


C. sativus Linn. SAFFRON 

D.E.P., II, 592; C.P., 429; Fl. Br. Ind., VI, 276. 

Sans.—Keshara; Prers.—Zaafaran; Aras.—Jaf- 
rana, zahafaran; Hinp1i—Kesar, zafran; BENG.— 
Jafran; Gus.—Keshar; Mar.—Kesara; TEL.— 
Kunkumapuvu; Tam—Kungumapu; Kan.—Kun- 
kumakesari. 

KasHMIR—Kong. 

A small bulbous perennial, 6—10 in. high, cul- 
tivated for its large, scented, blue or lavender 
flowers. The flowers have trifid, orange-coloured 
stigmas which along with the style-tops yield the 
saffron of commerce. 

The plant is a native of south Europe and is 
cultivated in Spain, France, Italy, Greece, Turkey, 
Persia, India and China. Cultivation in India is 
mostly confined to the table-land of Pampur 
(5,300 ft. above sea level) in Kashmir and Kisht- 
war in Jammu. Attempts have been made to cul- 
tivate it in other parts of India (Inam-ul-Haq & 
Sayeeduddin, Curr. Sci., 1932-1933, 1, 394; Firmin- 
ger, 341). 

Saffron thrives well in cold regions with warm 
or sub-tropical climate. It requires a rich, well- 
drained, sandy or loamy soil. The plant is propa- 
gated vegetatively by bulbs. In Pampur, near 
Srinagar, bulbs are transplanted in August- 
September, in raised plots (5 ft. square) surround- 
ed by drains 9 in. wide x6 in. deep laid out in well 
pulverized soil. The plots are hoed and weeded. 
No manure is applied or irrigation given, once the 
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plants are established. In Kishtwar 


Jammu Valley, where the soil is li > M the 
drained, the bulbs are planted on and well. 
(Fotidar, Agric. Live-Stk India 1934 Eroung 
j s > » 4 

Bulbs once established continue to l 

15 years, new bulbs being produced annual or 
the old ones rotting away. About 50 mq T and 
are required to plant one acre; in good ca ulbs 
bulbs multiply to about 62-5 md. in 3 years S the 
double their weight in 10 years (Fotidar, lo on to 

The plants flower in October-December. eo) 
preparing saffron, the flowers are collected ae 
early in the morning after the dew diarrea 
Heavy rains during this period are harmful 
Styles and stigmas are separated and dried either 
in the sun or over artificial heat. In the latter 
case, the material is placed on sieves in earthen 
kilns or pots containing low fire. 

The quality of the final product varies with the 
method of extraction of floral parts and subse. 
quent treatment. The tripartite stigmas plucked 
from freshly collected flowers and dried in the 
sun constitute saffron of the best quality. In 
Kashmir, saffron is obtained by drying the whole 
flowers in the sun for 3—5 days and then beating 
them lightly with sticks and passing the material 
through coarse sieves. The material which passes 
through is then thrown into water; the petals 
which float on the surface are thrown away and 
the parts which sink are collected and dried. The 
product thus obtained constitutes the first quality 
or Mogra saffron. The portion which has not 
passed through the sieve is dried, and the ee 
of beating with sticks, sieving and throwing Te 
water repeated two or three times. The Doane 
obtained each time is inferior to that obtained 1 
the preceding treatment. if 

The yield per acre is small ana : 
labour ‘high. One lb. of good quality aaa 
obtained from about 75,000 flowers (Wee ‘aver 
geogr. Mag., 1948, 93, 523). In Kash een Aowers 
age yield per acre is about 140 lb. of re oa, ia 
corresponding to 5 lb. of dried an in the 
Kishtwar the yield is lower. The YI6" ils the 
first year is low, and on medium qua 
maximum yield is obtained betwig oe a nual 
6th years after planting. The ma Fotidat, Joc. 
yield per acre is 6 lb. of saffron 4 
cit.). 7 hmir a 

The yields of saffron, both 1m i F 
Jammu, are much lower than those zaii Ea 
tries, where yields of 8—11 1b. Poe n of uitab : 
obtained, Irrigation and applicati 


ive for 10 


d the cost of 


; ields. ce 
fertilizers account for high yea In ma 
tivated as an irrigated crop 19 3 and in Ita 
saffron is uprooted every 3 year 
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CROCUS 


E = an annual crop (Fotidar, loc. cit.). 
js grow? | product as sold in the bazaar is a 
moa d mass of dark, reddish brown flat- 
mar ee with a characteristic aromatic 
tene Mitter taste. When fresh they are 
j aan unctuous to the touch, but after keep- 
pecome dull and brittle (Wallis, 143). 
they is used principally for its colouring and 
saffron properties. It is used for colouring 
RE Se puddings, pastry and confectionery. 
me js credited with various medicinal pro- 
Sero is used as a nerve sedative and 
aa ogue. It is used occasionally in exan- 
oO a diseases to promote eruptions (U.S.D., 
te tt is used in fevers, melancholia and en- 
KS. ont of the liver. It has also stimulant 
A etomachic properties and is considered to be 
e edy for catarrhal affections of children. In 
modern pharmacopoeias it is employed only to 
colour other medicines or as a cordial adjunct 
(Fotidar, loc. cit.). Saffron has been employed as 
an abortifacient and several fatal cases have been 
recorded (Martindale, I, 262). Saffron bulbs are 
toxic to young animals, and stigmas in overdoses 
are narcotic (Chopra & Badhwar, Indian 


ing 


=e e Meee ie 2 


Fig. 135.—Crocus sativus 


J. agri. Sci., 1940, 10, 40). 

Saffron is frequently adulterated with styles, 
anthers and parts of corolla of saffron. Exhausted 
saffron, flowers and floral parts of some Composi- 
tae like Calendula spp. and Carthamus tinctorius, 
corn silk, and various materials coloured with 
coal tar dyes, are also used as adulterants. Water, 
oil or glycerine is added to increase the weight 
(U.S.D., loc. cit.), Cake saffron of commerce often 
contains safflower florets with adhesive sugary 
substances (Wallis, 144). 

Saffron of B. P. quality should not contain more 
than 8% styles and anthers, and not more than 
2% foreign organic matter (B.P.C., 371). It 
should give little colour to ether or petroleum 
spirit, and 0:1 g. dissolved in 50 c.c. of water must 
give a yellow colour of the same shade and inten- 
sity as that given by a solution of 0:275 g. of 
chromic anhydride in a similar volume of water. 
It should contain 9—14% moisture, 50% aqueous 
extract, 2:22—2:-43% nitrogen and 5—7% ash 
(Trease, 165). Kashmir saffron contains 8-5— 
10:2% water and 5:9—13-3% ash (Budhiraja, J. 
Indian chem. Soc., Industr. & News Edn, 1942, 5, 
135). 
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TABLE 1—AVERAGE ANNUAL IMPORT AND EXPORT OF SAFFRON 


Import Export 
— SE SS 

B eo ae 

1929/30—1933/34 (av-) 47,208 2632230 3,281 14,530 

1934/35—1938/39_» 30,175 8,24,611 4,896 31,576 

ft 1939—40 7,189 5,82,529 4,816 49,704 
i ea 3,515 3,24,598 2,414 51,799 
Ho 1941—42 854 52,834 2,035 51,870 
i 1942—43 28 2,843 1,283 30.830 


1943—44 


1944- 45 

1945—46 260 

1946 - 47 10,271 
1947—48 6,148 
1948—49 16,144 
1949—50 12,629 


The average composition of commercial saffron 
is as follows: water, 15-6; starch and sugars, 13:35; 
essential oil, 0:6; fixed oil, 5:63; total N-free 
extract, 43-64; crude fibre, 4:48; and ash, 4-27%. 
Yields of essential oil and fixed oil as high as 
1:37 and 13:4% respectively, have been recorded. 
The ash is rich in potassium and phosphorus 
and contains traces of boron (Wehmer, I, 171). 
Saffron contains the glycosides, crocin and 
‘picrocrezin together with lycopene, B- carotene, 
y -carotene and zeaxanthin, and a- crystalline 
hydrocarbon (Mayer & Cook, 71; Wallis, loc. 
t.). Crocin is the chief colouring principle in 
affron. On hydrolysis it yields digentiobiose and 
the carotenoid pigment crocetin. The colourless 
‘bitter glycoside, picrocrocin, gives on hydrolysis, 
glucose and the aldehyde, safranal. The essential 
of saffron (sp. gr. 15°, 0-9514—0-9998) deposits, 
standing, stearoptene (m.p., 106°), probably a 
alcohol (Mayer & Cook, 71; Wallis. loc. 
)., loc. cit.; Winton & Winton, IV, 278). 
rable quantities of saffron are imported 
principally from Spain and France 
no imports during the period 1943/ 
Imports have been resumed since 


a small quantity of saffron to 
ds, Burma, Hongkong and 

tri Exports of saffron 
3 onwards and com- 


24,534 
211,58,449 
682,335 
17,15,620 
11,08,459 


Seen eee ee ——————— eee 


pletely ceased from 1944-45. Table 1 summarizes 
the import and export trade in saffron. 


CROSSANDRA Salisb. 
Fl. Br. Ind., IV, 492. 
A genus of about 40 species of herbs and under- 

shrubs, distributed in tropical Asia, Africa and 

Madagascar. C. unduliefolia Salisb.=C. infundi- 

buliformis (Linn.) Nees (Tam.—Pavalakkurinja: 

TrL—Gobbi, kanakambaramu; Kan.—Abbolige; 

Mapras—Kanakambaram) is a common orna- 

mental plant, bearing orange yellow flowers. 


(Acanthaceae) 


CROTALARIA Linn. (Leguminosae) EO 
A large genus of annual or perennial ae 
shrubs, comprising nearly 470 species, Ee A 
all over the tropics and sub-tropics of mea ot 
About 80 species are found ia India, jes COM- 
important being Crotalaria juncea, a Die Sunn 
monly cultivated in India for its pre— 
Hemp of commerce—, and for gree 
few other species of Crotalaria have i fibre (De 
tried as green manure or as sources ree 
Sornay, 99; A Manual of Green Manurins) 
of Leguminous Plants, 190; Sampson ae 
1928, 161). Many of the species are rep roides ; 
useful for fodder, e.g., C. alata, - anaIY agi 

burhia, C. ferruginea, C. juncea, 
C. sericea and C. striata, but some 


cattle (Burkill, I, 684; Fmrs’ Bull. U.S. 
toxic oa No. 1980, 1946). A few of the species 
. Wee d medicinal; the roots of C. albida 
cons A Roth, and C. trifoliastrum Willd. are 
“purgative; the leaves of C. verrucosa 


used aS eed for scabies and impetigo (Kirt. & 


¢, alata Buch.-Ham. 

‘rl. Br. Ind., II, 69. l 
A sub-erect undershrub, 1—2 ft. high found in 
Kumaon, Assam and Khasi hills and in parts 
iN Circars (Madras) up to 5,500 ft. It has been 
or d as a green manure in Malaya and East 
es and found useful in contour fences, It 
mi not become woody except in late stages, and 
it seeds and shoots freely when clipped, giving a 
good yield of green material. It is, however, 
subject to insect pests (Use of Leguminous Plants, 
190). It thrives under shade unlike many other 
oreen manure crops. It was used as fodder in 
Sumatra, but has been reported to be poisonous in 
Queensland (Burkill, I, 684). 


C. anagyroides H. B. & K. 

A Manual of Green Manuring, 69, Fig. 

A native of sub-tropical South America, and 
introduced into Malaya, Java, Ceylon and India as 
a temporary shade or green manure plant in tea, 
coffee, rubber and coconut estates (Use of Legu- 
minous Plants, 190). It grows vigorously to a 
height of 12—14 ft., stands repeated pruning, and 
produces a large weight of green material in a 
short time. The loppings decompose rapidly and 
possess a high manurial value. On account of its 
quick growth and its deep root system, it is parti- 
cularly well adapted for rejuvenating new clear- 
mgs. It sets seed freely when grown in the open. 
tis not toxic to livestock, and cattle eat it readily 
(Chem. Abstr, 1946, 40, 6681; Burkill, I, 685). 


C. burhia Buch.-Ham. 


Lge a I, 595; FI. Br. Ind., II, 66; Kirt & Basu, 
3, PI 286A. 
Pon, chagar; Gus.—Ghugharo. 
A en ae sissai, khip; Stnp—Drunnu. 
in ‘aa Slender, branched undershrub, common 
ajput arid parts of Sind, Baluchistan, Punjab, 
4000 oe Gujarat and Cambay, ascending up to 
1s desert species yields a fibre similar 
€mp, but ropes made from it, though 
The 42S Weak (Gee, 3). 
Camels ant is valued in Rajputana as fodder for 
€ leaves and branches are used as a 
Medicine, 


i) 
C. ferruginea Grah. 
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CROTALARIA 


Fl. Br. Ind. II, 68. 


A robust species met with from Nepal to Assam, 
and ascending up to 5,000—6,000 ft. It was tried 
as a green manure crop in Java, but was found 
Susceptible to insect damage (Burkill, loc. cit.). 
It Stands a fairly dense shade and is resistant to 
drought (Use of Leguminous Plants, 192). Its 
foliage is said to be eaten by sheep. 


C. juncea Linn. Sunn or SANN Hemp 

D.E.P., II, 595; C.P., 403; Fl. Br. Ind., II. 79. 

Sans.—Sana; PERS.—San; Hinpi—Sannai, sunn; 
BENG.—Shonpat, shon, ghore sun; Mar.—Tag; 
Tam.—Sannappu, sanal; TreL—Janumu; Kan.— 
Sanabu; Mat.—Wuckoo nar. 

An erect, shrubby annual, 4—10 ft. high, with 
simple, narrow, sub-sessile leaves and fairly 
large, bright yellow flowers. The pods are tough- 
skinned, and each of them contains a large 
number of small seeds. 

Sunn or sann hemp, also known as Indian or 
Bombay Hemp, is. one of the most commonly culti- 
vated fibre crops in India, ranking next in im- 
portance to jute as a bast fibre crop. It is 
cultivated nearly all over India, either for the 
fibre obtained by retting its stems or as a green 
manure crop in rotation with grain or cash crops. 


Fig. 136.—Crotalaria juncea 
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CROTALARIA 


It is also a good fodder crop. ; 

The plant is probably indigenous to India, even 

though it has never been found in a truly wild 

state. Numerous varieties differing in morpho- 

logical characters, period of maturation, resist- 

ance to pests and diseases, and yield and quality 

of fibre, are met with in different parts of the 

country. While so far no systematic classification 

of the varieties has been effected, attempts have 

been made to select improved types suitable to 

particular tracts (Sircar, Misc. Bull., I.C.A.R.. 

No. 66, 1948, 18). Howard and Howard (Mem. 

Dep. Agric. India, Bot., 1910, 3, 177) studied 

two varieties of sunn hemp, one from Pusa 

| and the other from Jubbulpore (the latter con- 

sidered by Roxburgh to be C. tenuifolia), and con- 

i cluded that the latter variety, which was early 

i maturing, was distinctly superior to the Pusa 

i variety, both in the strength and the durability of 

the fibre. Cawnpore No. 12, a late maturing type 

evolved in U.P., hag consistently given a high 

yield of good quality fibre (Sabnis, Rep. Hemp 

Marketing in India, 1931, 5). M 18 and M 35, two 

selections from C.P., are promising fibre pro- 

ducers. They are early maturing and good 

yielders and would prove useful in regions of low 
rainfall, 


ACREAGE AND DISTRIBUTION 

Sunn hemp is cultivated nearly throughout 
India. In U.P. the crop is cultivated for fibre 
purposes in Benares, Jaunpur, Azamgarh, Allaha- 
bad, Partapgarh, Pilibhit and Moradabad districts. 
In C.P. commercial qualities are grown in 
Chindwara, Mandala, Jubbulpore, Seoni, Betul 
and Hoshangabad districts. In Bombay State 
the chief sunn hemp growing districts are Ratna- 
giri, Ahmednagar, Belgaum and Panchmahal. 
In Bihar the chief centres of produc- 
tion are in Patna, Monghyr, Bhagalpur, Muzaffar- 
pur, Dharbhanga, Saran, Champaran, and Purnea 
districts, while in Orissa, Sambalpur, Ganjam, 
Balasore and Cuttack districts are the important 
sunn hemp areas. In Madras, cultivation of sunn 
hemp for fibre purposes is confined to Guntur 
East Godavari and Kistna districts. In Punjab, 
the chief centres lie in Hoshiarpur, Jullundur, 
Gurdaspur, Kangra, Rohtak, Karnal, Ambala and 
Ferozepore districts. In Hyderabad State, the 
‘principal tracts lie in Warangal, Gulbarga and 
andur districts (Agric. Marketing India, Market- 
ing Ser., No. 61, Bull. Marketing Sann Hemp, 2). 
Data relating to area under sunn hemp culti- 
vation for fibre are not reliable, since the 
turns generally include areas under other fibre 
__ Plants also, such as those of Agave spp., Hibiscus 
_ cannabinus, and Cannabis sativa. In many cases 
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the acreage is inclusive of the cro 
for green manure or for fodder p 


P cultivat 
urposes eu 


does not give a correct idea of the acreag and 
fibre purposes only. Table 1 summaries for 
acreage and production of sunn hemp in aS the 
States. Merent gel 
The distribution of acreage amon y ras 
as follows: U.P., 40; C.P., 11; ka is p 
Punjab, 7; Bengal, 6; Bihar, 6; Bombay, 6: Mag 9; oP 
Orissa and others, 15%. The area under So pomba; 
hemp for green manure only or for fodder ma jhar 
poses varies in different States. 2% of the ee pi 
Punjab, 6% of the area in U.P., and 20% of ie Punjab 
area in Bengal are utilised for raising ee W. Bon 
manure crops. In Madras, 85% of the crop is ; 
used for manuring and fodder purposes. The use a 
of sunn hemp for fodder is not common in other Hydera 
States, though in certain areas the tops of the hye 
plants after harvesting are fed to cattle (Bull. ae 
Marketing Sann Hemp, 2). Rajasth 
Although there is a great demand for sunn PEP. 
hemp from outside markets, there has been no k. 
Other Si 


marked expansion in the area under its culti- 
vation. Sunn hemp for fibre thrives best on well ; 
drained highland soils, and in ‘such areas there 


is generally a shortage of water required for i 

retting during autumn (Howard, Crop Production -| — 

in India, 1924, 140). The labour required for retting 

stalks is becoming increasingly expensive. a 
prefer 


SANN-HEMP 


PRODUCTION OP 
DIFFERENT TYPES 


DANARAS sa x 
BENGAL gie 
GREEN 

PILIDHIT 

DEWGHUDDY ™ 


a 


torial des measured 
Tha terri Se era as Tate a aaa oF are ea 
from the appropritta base line- 

Reproduced with permission from ETNIAS 
their letter No. P.S. T. V/243/6 : 


of India vide 
of 17.1.12 


Fig. 137. 


Haridwar 


- 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


TABLE 1 —ACREAGE & PRODUCTION OF OEA CROTALARIA 
Acreage Production 

j aw! Se ee (tons) 

1945-46 e r Tg o 
zl 179,801 162,248 170,569 46,208 41,709 43 E 

157,916 110,932 ; 
Pst ; 69,394 40,401 28,163 18,592 
g P. & Borar aes BMG 80,371 n. a. 8,451 4,317 
pombay $ ee NSi 23,984 93t 1,932 1,766 
A 32,965 10,400 12,200 7,160 1,877 ae 
punjab@ 27,052 23,627 19,034 3,213 3,007 3,009 
W. Bengal 2400 10,300 9,700 600 2,772 2,494 
ae 2,596 4,209 5,058 841 1,274 1,310 
Hyderabad 72,880 91,203 90,967 14,570. 9,500 9,475 
yadhya Bharat 50,649 64,110 46,562 7,770 8,604 7,465 
Rajasthan§ 12,202 12,757 10,363 1,410 1,688 1,397 
PEP.S.U. 6,134 4,826 4,200 262 281 182 
Other Statestt 3,253 345 167 837 50 24 


* Data supplied by Directorate of Econ. & Statist., Ministry of Agriculture. 


Includes Rampur. ** Includes Travancore. 


t Refers to Baroda only. 


CULTIVATION 

Sunn hemp grows on almost any soil but 
prefers a light loamy, well drained soil for 
fibre development. In clayey and lowlying soils 
it makes vigorous growth, but the fibre obtained 
iS coarse and the yield is low. Water-logging is 
harmful [E.M.B., Publ. No. 25, Indian Sunn (or 
Sam) Hemp, 1930, 7]. 

Sunn hemp is generally grown as a single crop 
When intended for fibre or for green manure, and 
ms amixed crop for seed. It is cultivated 
ey as a kharif crop, i.e., sown about the com- 
Rees ent of the SW. monsoon in June and 
Bee <o before the end of October. In certain 
aS a of Bombay and Bengal, it is sown 

ara crop in September or October and 
parts A in February or March, while in certain 
tabi _ Madras it is grown both as kharif and 

i PS, The sowing time varies somewhat in 
ditions (B, arts of India depending upon local con- 
The Aste Marketing Sann hemp, Appz. II). 
first sum $ ploughed 2—3 times, soon after the 
4 good tilt, rains in April and harrowed to give 
gro uth Generally no manure is added. If 
Paddy a ae green manure to be followed by 
tre) is Ose of superphosphate (13 cwt. per 


lyer, a ded before sowing (Yegna Narayan 


tIncludes Baroda. 
@ Includes Himachal Pradesh. 
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§ Includes Matsya Union, Jaipur and Bikaner. 
tt Includes Assam and Delhi. 


The seeds are sown broadcast, though occasion- 
ally sowing by drills is adopted. They are sown 
thick to ensure a crop without much branching. 
The seed rate is usualiy 60—80 lb. per acre; in 
certain parts of Bengal, the seed rate is as high 
as 120 lb. per acre, while in some parts of Madras 
it is only 25 lb. per acre. For green manuring the 
seed rate is usually 80 lb. per acre. 

If the germination is satisfactory, no further 
culture is required until the crop is ready for 
harvesting. The field is not generally irrigated. 

Pests and Diseases—Among the more serious 
pests of sunn hemp are the sunn hemp moth, 
Utetheisa pulchella Linn., the caterpillar of which 
feeds on leaves and pods, and the stem borer, 
Laspeyresia pseudonectis M.. which bores into 
the top shoots of the plant. The plants become 
stunted and the fibre obtained is short and coarse. 

Wilt caused by Fusarium udum Butler var. 
crotolariae Padwick, and anthracnose caused by 
Colletotrichum curvatum Briant & Martyn are 
two common and serious diseases. Wilt 
affects both young and old plants causing 
them to dry up. Anthracnose causes con- 
siderable damage to seedlings. It can be 
controlled by early sowing, disinfecting seeds 
before sowing, Or spraying young plants by 
Bordeaux or Burgundy mixture (Mitra, Indian J. 
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agric. Sci., 1937, 7, 443). Attempts have been 
made to evolve disease and pest resistant strains. 
Cawnpore No. 12, is resistant to wilt and anthrac- 
nose, and M. 35 and S. 19 are resistant to top shoot 
borer. 

Green Manure—Sunn hemp is valued as a 
green manure crop par excellence, as it produces 
an abundance of root nodules, and is quick grow- 
ing, hardy and drought resistant. When thickly 
sown it smothers out all weeds. It is grown in 
rotation with sugarcane, rice, tobacco, potato, jute, 
etc., all of which benefit considerably by the 
nitrogen and humus added to the soil by green 
manuring with sunn hemp. Even kans grass 
(Saccharum spontaneum Linn.), a persistent weed, 
can be smothered by sunn hemp (Tambe & Wad, 
Agric. Live-Stk India, 1938, 8, 397). It is gaining 
favour as a green manure and cover crop in 
coffee, tea, coconut and rubber ‘estates even 
though it has the disadvantage of being short 
lived. 

For green manuring, the plants are uprooted or 
cut close to the ground when 2—23 months old, 
and ploughed into the soil. It is usual to bury 
the entire plant, but it would be more economical 
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to utilise only the tops and leaves for t 


: his í 
and leave the stems for obtaini Purpose 
Agric. J. India, 1928, 23, 86.” pr’, Joshi, 
Bull. Agric. Res. Inst., Pusa, No. 63 gin hinson, 
A good crop of sunn hemp yiel : 
28,000 lb. of organic Stee ee 18,000— 
decomposition adds 60—100 lb. of nit a 
acre, besides substantial quantities of Bon ber 
phosphorus (Patil, Bull. Dep. gan pa and 
No. 47, 1911; Singh & Singh, J. Amer Soc ae 
1936, 28, 216). aL, 
Fibre—The crop takes 4—4} mo 
fully, when it can be harvested for ae: yee 
extraction, however, it has to bel hary ee 
earlier. Opinions vary as to the stage of ae 
rity for harvesting; the time necessary fan 
development of fibre to the stage when it has the 
desired commercial fibre qualities, viz., stren th, 
colour and lustre, varies according to ances 
and other factors (Sabnis, loc. cit.; Bull. Marken 
Sunn Hemp, 6; Sircar, loc. cit.). In U.P. and CP. 
harvesting at pod-formation stage has given good 
results. In Madras, harvesting at pre-flower or 
full bloom stage was found to be the best. In 
Bihar, the proper stage for harvesting Desi (early) 


Fig. 138.—Crotalaria juncea, ploughed in for green manure 
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e was found to be the best (Agric. & Anim. 
ie para, 1933-34 & 1934-35, pt. 1, 95). Harvest- 


Hus the late mature stage is recommended as it 
ing a also enable the gathering of seeds 
EMB, op. city 9). 


ining the fibre, either the entire plant 
| Se out A the stalks are cut close to the 
is P d with a sickle. In parts of Bihar and 

Pine tops are chopped off soon after harvest- 
ma r use as fodder. In Bombay and C.P, 
mere harvesting follows seed formation, the tops 
re cut only after drying and collecting the seeds. 
z The harvested plants are tied into bundles of 
50 to 100 stems and left on the field for 2-3 days, 
şo that the leaves may wither and drop off. In 
some areas, particularly in C.P., the stems are 
retted only after drying. In U.P., Bihar, Bengal, 
and some parts of Madras, retting is carried out 
without any preliminary drying or stacking. Im- 
mediate retting is preferred in humid areas, 
although pre-drying is stated to yield fibre of 
better quality. 

Retting helps to separate the fibres from the 
binding substances which keep the fibres together 
in the tissues. The method and duration of 
retting differ from place to place, depending upon 
the temperature of retting water, and the stage at 
which the crop is harvested. Retting should be 
carried out in clear, stagnant or slow-flowing 
water; where clear water is not available during 
the retting period, as in some parts of U.P., the 
stalks should be dried and retted in protected 
clear water tanks. Before the bundles are 
immersed in water for retting, the tops and root 
Portions are cut off. If roots are retained, retting 
Will not be uniform, and the matted fibrous mass 


from the root portions affects the market 
value of the product. The bundles a weighted 
‘Wn by stones, sand bags, logs of wo: or even 


a and kept submerged. Retting 1: stagnant 
th muddy pools affects the colour and lustre of 
santo While retting in flowing water yields a 


nean fibre of good quality, although it takes 
ger time, 
he method of fibre extraction from the retted 


fy varies in different localities. In many parts 
trict T Bihar and Orissa and in Ratnagiri dis- 
dividu i mbay), the fibre is extracted from in- 
dis ah Stalks, while in Madras, and in Allahabad 
treated (U.P.), the whole bundle of stems is 
ticu] for fibre extraction. In some areas, par- 
m C.P., the retted stalks are dried by 
acti, 2 the sun for 4—5 days. Fibre 

ton from individual stalks is preferable to 


arly 


*XPosur 
extr 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


Lo CROTALARIA 
— ee ENR 


the aoe pom whol me In the latter case 
Toes aie eee mewhat tangled leading to 
f eaning operation. 

The fibre is extracted by breaking the retted 
talks near the root end and stripping the fibre 
upwards. If the retting is satisfactory, the fibre 
peels off smoothly. With dry material and 
manual operation, the per capita output is 6—8 lb. 
per day of 8 hrs. The process is expensive and 
there is need for’ introducing labour-saving 
machinery, 
i After stripping, the fibre is washed by lashing 
in water and dried in the sun. The dried fibre 
is twisted and sometimes folded, and made 
into small bundles or hanks before storing 
or marketing. Tight and compact twisting, as 
practised in certain areas, adversely affects fibre 
strength and entails much labour in unfolding 
for cleaning and grading. 

The yield of fibre ranges from 1 to 10 md. per 
acre, the average being 4—6 md. The fibre con- 
tent of the plant is about 8% of the weight of 
the dry sterf. 

A small portion of the crop is usually left over 
for seed production, the main crop being harvest- 
ed for fibre or for green manure. The demand 
for seeds has increased recently, both within 
India and outside, due to the growing popularity 
of sunn hemp as a green manure crop. State 
agricultural departments are encouraging culti- 
vation of sunn hemp solely for seed, particularly 
in areas where facilities for fibre production do 


not exist. The average yield of seed is 400—600 ` 


lb. per acre (Patil, loc. cit.). 
FIBRE CHARACTERISTICS 

The quality of fibre is judged by its length, 
fineness, colour, uniformity, and the extent 
of associated extraneous matter. In seasons of 
low rainfall, the plants are stunted and the fibre 
is weak and short. The quality is also influenced 
by retting, and many complaints about Indian 
sunn hemp, e.g., lack of uniformity, presence of 
mud, stick and matted masses, aus eliminat- 

if proper attention is given to retting. 
oS ee like jute, is a bast fibre. It is lighter 
in colour, possesses greater tensile strength and 
is more durable under exposure than jute. The 
commercial fibre varies in length from 3 to 5 ft., 
the ultimate fibre being approximately 0:2—0-4 
in. long, and 0:0012 in. diam. Unlike true hemp 
(Cannabis sativa), the ultimate fibres do not taper 
to a point, but have thickened or rounded ends 
with wart-like irregularities. In a crossseotonl 
sunn hemp fibre shows a thick median ayana 
lignin between individual cells and a rather t ic 
lumen, often containing yellowish colouring 
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matter differing in these res 
in which the lumen is flat, narrow and empty. 
When treated with iodine and sulphuric acid, 
sunn hemp gives a greenish blue colouration, 
while with chloriodide of zinc a brownish blue 
colouration is observed, indicating that the fibre 
is of pure cellulose, but enveloped with a layer of 
lignified tissue (Matthews, 355). : 
Analysis of raw sunn hemp gave the following 
results: ash, 0°61; water (hygroscopic), 9°60; 
aqueous extract, 2-82; fat and wax, 0-55; cellulose, 
80.01; and pectin bodies, 6:41% (Matthews, 356). 
Spinning tests showed that depending on the 
grades, 12—48 lb. of sunn hemp are required per 
14,400 yds. yarn. The finer qualities of sunn hemp 
may be spun to 9 lb. per 14,400 yds. (Sircar, loc. 
cit.). 
Sunn hemp fibre is essentially a cordage fibre. 
Considerable quantities are used in making un- 
sized twines used for fishing nets, cot-stringing, 
matting and cordage. In certain districts of C.P. 
and Madras, coarse canvas and bags are made 
from the fibre on a cottage industry basis. By 
adopting flax spinning machinery for sunn hemp, 
it should be possible to produce coarse fabrics for 
hose-pipes, belting and canvas now imported 
from outside (Handbook of Commercial Informa- 
tion, 1937, 333; Sircar, loc. cit.). 

In U.K. and Belgium, sunn hemp is employed 
as a substitute for true hemp in the manufacture 
of twines and cords, matting, sacking, tarpaulins, 
soles for shoes, sandals and marine cordage. 
Cordage from Indian sunn hemp is more resistant 
to sea water than that from Russian hemp, though 
both are distinctly inferior to Manila, sisal or 
phormium ropes. During World War II, large 
quantities of sunn hemp were used for making 
camouflage nets. It is well suited for the manu- 
facture of wrapping paper. In U.S.A., cigarette 
paper is made from it. 

The tow or short ends obtained by combing 
the fibre are used in caulking the seams of ships 
The fibre is used also for making rugs carpets, 
fire-hose, webbing, and bed and table linen, 

Sunn hemp stalks are dried and used as cattle 
fodder (Rangaswami Ayyangar & Narayanan 
Madras agric. J., 1940, 28, 54). The fodder 
contains: moisture, 14°39; ether extract, 1:12; 

-albuminoids, 11-31; sol. carbohydrates 35-85: 
woody fibre, 27:39; sol. mineral matter, 6-42%: 
“ay. buminoid ratio, 3-39 and food units, 66:9 (Sen, 

Bull. agric. Res. Inst, Pusa, No. 70, 1917, 19). 
he foliage and stem are not poisonous, but seeds 
pods which are known to be toxic, should be 
rated before feeding cattle (Rhod. agric. J., 


pects from true hemp 


E A 
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The seeds contain: moisture. 8-6: 
34-6: fat, 4-3; starch, 41-1; Ao cee Protein 
food units, 138; and nutrient ratio 1 fash 
imp. Inst. Lond., 1921, 19, 454). The geeq > 
may be used in the preparation of ply sd 
sives (Indian For. Leafl., Nos. 52 & 59, 194 
TRADE piers) 

Out of an average annual producti 
tons of fibre, 20—30% is exported atA 
consumed within the country. The 
retained by producers to meet their w 
ments vary in different regions. In Puni 
Madras and Hyderabad, a major part oe 
produce is retained, while in Bihar UP. the 
C.P., the percentage retained is 20—25 ; 5—30 and 
1—10 respectively. The fibre is used are 
for making ropes, strings and twines ae 
for various agricultural purposes. A fair quant 
of the green hemp produced in C.P. is now a 
used in the rope factories at Calcutta (Bull 
Marketing Sann Hemp, 7, 10). 

Reliable statistics relating to the utilization of 
sunn hemp are not available, and published 
data on internal trade include also other fibres. 
Table 2 summarises the available data on internal 
trade during the years 1944-45 and 1945-46. 

The surplus fibre is sold by cultivators to agents 
who collect the fibre at different assembling 
centres, and despatch it to baling centres in the 
form of kutcha bales, each bale weighing 1—4 
md. The fibre is not cleaned or graded by the 
agents at these assembling centres, and there is 
often a complete mix-up of different qualities 
from different producing areas. 

The important baling centres 
Shiupur (near Banaras), Calcutta, Bombay, 
Bimlipatam and Vizianagram. In these centres, 
the kutcha bales are opened out and the fibre 
graded hank by hanx. They are cleaned, 
dressed by passing through hackles and made 
into pucca bales, about 49 in. x20 in.x18 m, 
each weighing 400 1b., covered with hessian an 
hooped for export. 

Three types of fibre are valued 
trade, viz, White, Green or Ganjam, an 

a ewghuddy 


f 100,000 
e Test is 
UaNtities 
require. 


ghuddy. The finest among them is D mbay 
obtained from Ratnagiri district in BO xt 
C.P. comes ne 


Green or Ganjam hemp from . 
followed by White fibre from Bengal, W 
clean and strong. Banaras hemp, * 


Bengal hemp in colour, is tangled ee 
Pilibhit hemp is inferior; it is greenish ° 
weak and often loaded with dirt 4 
Madras fibre is somewhat stronger an f 
teristics ° Je 3: 
zed in Tabi? 


than Pilibhit hemp. The charac 
from different centres are summarize 


in India are, 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


TABLE 2—INLAND TRADE (RAIL AND RIVERBORNE) IN SUNN anek 


Assam 

Bengal 

pihar 

oriss® 

y. P. 

Punjab 

Delbi 

g. P. & Berar 
Bombay 
Madras 
Rajputana 
Central India 
Hyderabad 
Mysore 
Kashmir 


Calcutta 
Bombay port 
Madras (Chief port) 


Madras (excluding 
Chief port). 


* Accounts relating to the Inland (Rail and River-borne) ‘Trade of India. 
eee ——— ae 
TABLE 3— CHARACTERISTICS OF SOME TRADE VARIETIES* 


Designation Source Av. lengka 
fibre (ft.) 
Banaras Eastern & central U. P.; 3— 4} 
western Bihar 
Bengal Bengal & eastern Bihar 4—5 
Gopalpur Ganjam Dt. (Orissa) 4—54} 
Itarsi Betul. Dt. (C. P.) 4—6 
Seoni Seoni Dt. (C. P.) 4—6 
Tubbulpore J ubbulpore (C. P.) 4—6 
Pir. 
BORON Pilibhit & Moradabad 3—5 
(U. P.) 
Doh 
Cac Panchmahals, Belgaum 4—5 
a & Ahmednagar (Bombay) 
Dow hi 
Shuddy Ratnagiri Dt. (Bombay) 5—6 


* Bu 


U. Marketing of Sann Hemp, 16,11. 
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Exports (md.) 


Cam = 
1944-45 ie 
A 884 
34,018 21,400 
113,663 90,406 
225,408 140,229 
141,040 406,440 
10,082 12,917 
11,020 5,052 
130,141 43,677 
21,390 15,478 
80,884 76,878 
2,926 11,984 
14,683 1,325 
12,379 9,976 
3,468 1,498 
58 119 
28,344 20,265 
69,680 65,880 
136 1,264 
47,149 84,714 


of Colour & strength 


White to greyish ; soft, fine, 
weak. 
Creamy white to greyish 


white ; lustrous, soft, 
strong. 


Yellowish white to light 
brown ; fairly strong. 


Creamy pale to 
greenish ; strong, soft. 


pale 


Greenish grey to brownish ; 
fairly strong. 


Strong and long; inferior to 
Seoni. 


Light 
strong. 


yellow to brown; 


Dirty groen ; fairly strong. 


Shining, creamy yellow; 
soft and fine, strong: 
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CROTALARIA 
ND OTHER FIBRES* 


Imports (md.) 


aera => 
1944.45 1945-46 
1,318 693 
257,129 238,361 
14,275 15,245 
2 800 
32,947 25,652 
71,306 92,239 
4,963 9,089 
5,248 17,667 
66,202 67,524 
94,677 41,167 
24,800 15,356 
11,229 9,813 
11,083 13,843 
284 197 
152 314 
539,324 365,552 
49,535 26,865 
9,003 18,919 
70,699 60,032 


Other characteristics % of total 
production 
Tangled ; cannot be easily 40—45 
dressed, or cleaned. 
Free from tangling, with 12 
little refraction. Best 
among white hemps. 
Clean, free from tangling. very small 


Freo from tangling and YƏ- 
fraction.Best among green 


| 


hemps. 
Clean, froo from tangling, 
slightly inferior in colour 10 


and refraction to Itarsi. 


Contains large amount of 


refraction. 


Matted ; contains dirt, etc. ; free 3:5 
from tangling ; dressed before 
packing. 


Contains high refraction; in- 
variably dressed before packing 
and called Bombay Dressed. 


2-5 


Freo from tangling and refrac- 
tion. Best Indian quality. 


TABLE 4—GRADE DESIGNATIO 


Max. AV. 


refrac- min. 
tion§ length 


CROTALARIA 
Grade 
per 
bale 
Ib. 
Bengal 1 4 
D 2 6 
» 3 9 
Banaras fine 20 
D 1 40 
” 2 50 
D 3 80 
Chapra 1 6 
” 2 10 
” 5 14 
Gopalpur White 6 
D Brown 6 
0 Shorts = 
Itarsi Extra Fine 8 
pi Fine 12 
Seoni Fine** 16 


* Bull. Marketing Sann Hemp, Appx. V. 


**May include Itarsi fibre of 24 in. and above. 


of 


hanks 


in. 


36 


30 
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Colour of fibre 


Creamy white 
Creamy 


Creamy to greyish 


white 

White 

Palo cream to white 
Greyish white 

Greyish or light brown 
White 

Creamy white 

Greyish white 
Yellowish white 


Greyish to light 
brown 


Yeliowish white to 
light brown 


Creamy to pale greenish 


Light green to slightly 
grey 


Greenish grey to very 
light brown 


Max 


NS OF COMMERCIAL SUNN HEMP* 
AV 


refrac- min 


Grade tion§ length 
per of 
bale hanks 
lb. in, 
Jubbulpore* Fine 20 36 
1 No. It 20 30 
Pilibhit Extra Fine 10 40 
x Fine l4 36 
s No. 1 20 26 
Dewghuddy Extra 
Fine 4 40 
5 Fino 8 36 
” 1 12 30 
PD 2 15 24 
Bombay (Red Dressed) 3 36 
», (Green Dressed) 6 30 
„ (Black Dressed) 8 30 
Ganjam (Red Dressed) 4 40 
» (Green Dressed) 6 40 
» (Black Dressed) 8 36 


Tow (from Ganjam 


hemp) 

Red Tow 20 
Greon Tow 25 
Black Tow 30 


oasa es feat 
TABLE 5— EXPORT OF HEMP (CHIEFLY SUNN HEMP) 


Destination 1934/35— 
1938,39 
(av.) 
United Kingdom 9-6 
United States of 1-1 
America 
Other countries 24-2* 
TOTAL 34-9 
Share of Ports : 
Bengal 28-8 
Bombay 3°8 
Madras 2:3 


(1,000 tons) 
1939/40 — 1944-45 1945-4 1946-47 
1943/44 94546 
(av.) 
172 18°6 10°5 14°0 
6:2 0-9 3-1 7:3 
4-6 0-4 0°8 1:7 
28-0 19°9 14°4 23°0 
22°0 14-3 12-2 18-6 
2:6 1°8 1°3 1-1 
3-4 3-8 0-9 3°3 


* Includes exports to Belgium and Germany (10°5 & 3°] thousand tons respectively). 
t Includes exports to Argentine (4°7 thousand tons) 


{May include Seoni fibre of 24 in. and abovo. 


Colour of fibre 


Pale green to y 

Town > igo 
Greenish brown to grey 
Light yellow 


Light y 
white 
Grey to brownish 


ollow to greyish 


Bright creamy yellow 
Creamy yellow 


Dull creamy yellow 

do. 
Creamy to light green 
Light green to light grey 
Dark grey 
Pale yellow 
Palo greenish 


Green or brown 


Pale vellow 
Pale groen to light brown 


Greenish brown to grey 


§Includes sticks, tangled mass of short and weak strands, dust, dirt, otc. 


pe 
1947-48 1948-49 1949-50 
11-4 8-9 T4 
3-2 2'4 0'8 
So) 9352) We 
25:8 29:3 re 
1°3 08: Sa 
2.1 3-1 p 


ł Includes exports to France, Italy and Argentine (6-8, 5-2 and 1:3 thousand tons respectively.) 
e 
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g to the Agricultural Produce (Grad- 
d Marketing) Act, 1937, 4 grades of sunn 
oa recognised for each trade description. 
1 graded qualities are exported, bales are 

As Ole with Agmark labels, indicating the 
Table 4 summarizes the schedules 
a under i Sunn Hemp (Grading & Mark- 

1942. 
ing) Be antity of fibre exported from India varies 


z ly from year to year; the average for 
a 1909—43 was 26—27 thousand tone per 
oe valued at 80—100 lakhs of rupees (Das & 
Shargava, Indian F'mg, 1943, 4, 505). The quan- 
tities exported and the prices realised are greatly 
influenced by the availability of Italian and 
Russian hemps in European markets. With the 
outbreak of World War II, the demand increased 
considerably, but very little could be exported, 
due to the increased internal demand for 
the manufacture of camouflage nets, ropes and 
cordages. Exports have increased since 1947. 
In 1948-49, 33 thousand tons of sunn hemp valued 
at 339 lakhs of rupees were exported. Table 5 
gives the quantities of exports during recent 
years. 

The chief markets for sunn hemp are U.X. 
Belgium, and, before the War, Germany. U.S.A. 
has been recently importing large quantities. 
Other countries importing sunn hemp in recent 
years are Argentine, France and Italy (Table 5). 

The fibre is exported mainly from Bombay, 
Calcutta and Vizagapatam (Madras). During the 
quinquennium ending 1938-39, the quantity 
exported from Calcutta exceeded 82% of the 


total shipments from India, the share of Bombay 
SSS ESS O 


Accordin 
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hemp 


ABLE 6* 


Sunn hemp 
` MERIA 
Italian African Jubbulpore Banaras Jute 
hemp Sisal Fine- II firsts§ 
19 £ s £ s Ë s £ s £ os 
“a 73- 0 16- 15 14- 0 12 10 20- 18 
9 
CA 99- 0 27. 2/6) 24- O0 20 50- 0 
e oo 3o 0 30- 2/6 26- 26 25- 18 
12 
A ES O 30. 0 30- 2/6 26- 2/6 3l- 13 
ie sO a 
1045 380 $8: Of 34. of 30: OF 46 
EEO VER yea fe op 2 10 


1946 

; a O 45- of 49-10} 40- Of 40- 0 

§ a Marketing Sann hemp, 23 ; prices on Jan. 1. 

tu, Megs celth Econ. Comm., Industr. Fibres, 1948, 
8° monthly prico for Jan. each year. 


T Doliy 
~! Deliy ered at buyers’ works 


CROTALARIA 
TABLE 7—PRICE (c.i.f£) IN U.K. POKTS (April, 1945)* 
Type 


Grade designation Price per ton 


£ s. 

White Banaras No, I 31- 10 
» No.2 29- 10 

Bengal No.1 44- 0 

» No.2 4l- 0 

» No.3 38- 10 

Ganjam (Green) Itarsi fine 5l- @ 
Seoni fine 48. 0 

Jubbulpore fine 45- 0 

Dewghuddy Dewghuddy fine 60- © 
» No.l 57- 0 

Bombay (dressed) Red dressed 6l. o 
Green ,, 58- 0 

Black ,, 55- 0 

Tow 44- 0 

Ganjam (dressed) §Red dressed 59- 0 
Green ,, 56- 0 

Black ,, 53- 0 


*Bull. Marketing Sann hemp, Appx. X—XVI. 
§ For March, 1945 


— EE Eee 
and Madras ports being 10:9% and 6:5% respec- 
tively (Table 5). 

The market price of sunn hemp shows wide 
variation, being dependent to a great extent on 
the ruling prices for other fibres, e.g., jute, sisal, 
and Russian and talian hemps. Table 6 shows 
the relative prices of sunn hemp and of a few 
other bast fibres quoted in U.K. ports during 
1939—46. 

Table 7 summarizes the prices of types and 
grades of sunn hemp (dressed and undressed) as 
in April 1945. The prices are quoted (c.ì.f.) U.K. 
ports, either at Bombay or Calcutta. 


C. laburnifolia Linn. 

Fl. Br. Ind., II, 84. 

Hinpi—Muna; TeL.—Pedda-galligista. 

An erect, shrubby perennial met with in the 
western peninsula, N. Circars and Ceylon, and 
often cultivated in gardens for its large yellow 
flowers. It has been tried as a green manure 
for tea plantations in India, Ceylon and Dutch 
Indies (A Manual of Green Manuring, 70). While 
it produces plenty of leaves, it readily becomes 
woody and is affected by pests. It does not stand 
cutting well (Burkill, I, 686). 


Infusions of the plant are said to be 


used as gargle for sore throat or inflammations 
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of the mouth (Lewis, 135). 


C. medicaginea Lam. 

D.E.P., tT, 613: Fl. Br. Ind., II, 81; Kirt. & Basu, 
I, 696, Pl. 289 B. an? 
Hmp Gulabi; Gus. & Mar.—Zenzue, jenjaru. 

A very variable perennial herb abundant 
throughout India. The plant is used in medicine 
in Punjab, and sold under the name Gulabi. A 
variety of this species, var. luxurians, common 1n 
western U.P. is considered to be a good 
camel ‘fodder (Duthie, I, 207). The seeds may 
be used as cattle feed after cooking with common 
salt. The seeds contain: fat, 6-76; protein, 
93-31; and carbohydrates, 49-04% (Patel & 
Shah, Proc. Indian Sci. Congr., 1944, 126). 


C. retusa Linn. 

DEP., II, 613; Fl. Br. Ind., II, 75; Talbot, I, 
Fig. 215. 

Sans.—Shanarghandika; Hinpi—Ghunghunian; 
Benc.—Bil-jhunjhun; Mar.—Ghagri, TrEL.—Potti- 
gilligichcha; Tam.—Kilukilluppat. 

An erect, robust, undershrub, attaining some- 
times a height of 15—20 ft., common throughout 
India, Ceylon and Malaya. It is occasionally 
cultivated for its fibre, which is used in admix- 
ture with sunn hemp in cordage and canvas. 
The fibre is tough, but is amenable to improve- 
ment if attention is paid to cultivation (Lewis, 
134), The plant is popularly called Glory of 
Mahabaleshwar in Bombay, and is cultivated in 
Florida and tropical America for its ornamental 
flowers. 

The leaves contain indican (Wehmer, I, 531). 
The seeds contain a toxic alkaloid, monocro- 
taline ©,, Hos N, m.p., 197-8° (Henry, 604). 

The plant was tried as a green manure in 
Java, but found unsuitable owing to its liability 
to insect attack (Burkill, I, 686). Experience in 
India shows that the plant is immune to attack 
by the borer Laspeyresia pseudonectis M. 
‘ (Yegna Narayan Aiyer, 356). It is mentioned as 
a dye plant in East Africa (Greenway, Bull. imp. 
Inst., Lond., 1941, 39, 222). The plant is used in 
the treatment of scabies and impetigo (Kirt. & 

Basu, I, 697). 


C. semperflorens Vent. 
_ Fl. Br. Ind., II, 78; Fyson, II, 114, Fig. 
A tall shrub up to 10 ft. high, found in the 
giris, Ceylon and western Malaysia. It is 
grown on high tea estates in south India and 
good protection to tea bushes against wind 
[anual of Green Manuring, 71). It has been 
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tried as a green manure in coffee estates, p 
» Dut j 


m re pn ance ae 
C. sericea Retz.= C. spectabilis Roth 

DE.P., II, 614; Fl. Br. Ind., II, 76. 
_ Sais Ghantareva; Tror Jhunjhuniai Bag 
meae india A” fairly strong es 


extracted from it (Kanjilal, 109). The plant i 
used in scabies and impetigo (Kirt. & Basy 1 
698). a 

This species is cultivated in U.S.A. as fodder, It 
is, however, being replaced by others, as all the 
parts are known to contain the poisonous alkaloid 
monocrotaline, the seeds in particular, containing 
a relatively high concentration of it (Yearb, 
U.S. Dep. Agric., 1943/47, 441, Fmrs’ Bull. U.S. 
Dep. Agric., loc. cit.; Neal et al., J. Amer. chem. 
Soc., 1935, 5%, 2560; Adams et al., ibid., 1939, 
61, 2815). 


C. striata DC.=C. mucronata Desv. 

D.E.P., Il, 614; Fl. Br. Ind., II, 84; A Manual of 
Green Manuring, 71, Fig. 

Hinpi—Sen, san; Assam.—Ghantakaran, jhun- 
jhunia. 

An erect, herbaceous shrub, 3—4 ft. high, 
common all over India, Ceylon and Malaysia. 
This plant has been referred to as C. striata DC. 
by some authors and as C. saltiana Andr. by 
others (Burkill, I, 687; Sampson, Kew Bull, 
Addl. Series, XII, 1936, 58). A few consider the 
names to be synonyms of C. mucronata Desv. _ 

This plant has been tried as a cover crop 1 
tea, rubber and coconut plantations. It has 
‘given promising results in coconut plaatations © 
Madras, and high yields of green males 
(8,500—8,750 lb. per acre) have been recor a 
both in the open and under shade (Use of ee 
minous Plants, 194; Rep. agric. Res. Stas, Ma ee 
1944-45, 184). It grows well, stands ete) a ar 
lasts for 14 to 2 years. It yields a fibre S1 
to sunn hemp (FI. Assam, II, 16). oiod 

The leaves contain an alkaloid poisono ab 
goats. Dried leaves are not toxic. ashe 
also contain a poisonous alkaloid, but ads at 
and cooked seeds are non-toxic. The se They 
sometimes, used as a substitute for C eto 
are also used for making fermented prep 
(Burkill, I, 687). 

A black dye is prepared from 
Madagascar and in E. Africa (Baron, 
1890, 203; Greenway, loc. cit:). 
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nsis E. G. Baker 


oe a 
nal of Green Manuring, 123, Fig. 


native of east tropical Africa, introduced into 
Ceylon and Burma as a green manure plant. 
ava, ¡milar to C. striata, but yields larger quan- 
sy; green material. It stands cutting well 
Kew Bull., 1928, 169, 174). The stem 
7 to sunn hemp in strength 
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fpurkill, I, 688). 

CROTON Linn. (Euphorbiaceae) 
A large genus of about 800 species of trees, 

shrubs and herbs, distributed in the warm regions 

of the globe. About 15 species ocur in India. 

C. tiglium is the source of croton oil (OLEUM 

CRoTONIS, OLEUM Treur), of the Pharmacopoeias. 


C. sparsiflorus Morong=C. bonplandianum Baill. 

Haines, 105. 

Tam.—Eliamanakku, naimelakkai; Teu.—Kukka 
mirapad. y f 

A species introduced into India from South 
America. It has become a troublesome weed, 
particularly in south India. 

The plant is reported to be rich in potash and 
nitrogen, and is suitable for composting. The 
seeds are small (100 sun-dried seeds weigh 
073 g.), and are rich in potash and nitrogen. 
Analysis of sun-dried seeds gave: moisture, 8-03; 
solvent extractables, 38:44; and ash, 3-62%. 
Analysis of ash gave, K,O, 14:33; P,0O;, 29-88%. 
The seed oil has the following con- 
stants: sp.gr.%9-5°, 0-9270; 49°, 1-4709: viscosity, 
28-85 in millipoises; acid val., 9-18; sap. val., 189-5; 
ester val, 180:7; acet. val., 0:02; thiocyanogen- 
lod. val., 90-4; R.M. val., 1-1; Pol. val., 418; iod. 
val. (Wijs), 172-0. The component fatty acids 
of the oil are: palmitic, 5-49; stearic, 4-75; oleic, 
572; linoleic, 65:70; linolenic, 9:36% and unsapon. 
ae 0-98%. The linoleic acid present in the 
a 1S an isomer of the usual seed fat acid. Fully 
Bence’ Slycerides are absent, and the oil 
a ans £-linoleo-di- ø -linolenin. The oil gave 
mae test for vitamin A with antimony 

r peace: It has satisfactory drying properties; 

"ying time for a thin film of the oil is 120 
linseed compared with 95 hrs. for a film of raw 
Hee The cake (N, 4:97%) left after 

om lon of the oil is likely to prove useful as 
e (Anantakrishnan et al, Proc. Indian 


4 z 
ad. Sci, 1941, 14A, 609, 616). 


C to: 

jeum Linn. PURGING CROTON 

Hyp; II, 615; C.P., 437; Fl. Br. Ind., V, 385. 
Nepala; Mar.—Jamalgota; Gus., Tet. & Kan.— 
> Tam. & Mat.—WNervalam. 


Small evergreen tree, 15—20 ft. high, distri- vesicating action. 
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Fig. 139.—Croton tiglium 
buted in Bengal, Assam, south India, Burma and 
Ceylon either in a naturalised or cultivated state. 
The fruits are oblong, obtusely 3-lobed, 17—25 
mm. long, almost glabrous and 3-seeded. The 
seeds resemble castor beans (from Ricinus com- 


munis) in general structure. They are albumi- 
nous, oblong and rounded in the extremities with 
the dorsal face considerably more convex than 
the ventral. The shell is covered with a soft, 
yellowish brown epidermis, the inner surface 
being black and smooth. The endosperm is 
reddish brown and is rich in oil. 

The oil which amounts to 30—45% of the whole 
seed (or 43—63% of the kernel) is obtained com- 
mercially either by expression or by extraction 
with solvents from the shelled or unshelled seeds 
according to the requirements of the various 
national pharmacopoeias. The colour of the oil, 
its physiological activity and the solubility in 
alcohol depend on the method employed for its 
extraction. The oil is viscid, has a nauseous 
odour, and a taste which is mild at first but sharp 
and acrid afterwards. The Indian oil is pale 
yellow in colour, while the English croton oil is 
usually darkish brown (Kraemer, 459). 

Both the seeds and the oil should be handled 
with great caution as they not only possess dan- 
gerous toxic and purgative properties, but also 

According to Cherbuliez, 
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CROTON 
the purgative effect may also follow the applica- 
tion of the oil to the skin (Thorpe, III, 434). 
Croton oil has the following characteristics: sp. 
ae Dy 09-9320 —0-9501; na, 1-4734—1-4810; acid 
val., 2—55; sap. val., 200—215; jod. val. (Wijs), 
102—115; R.M. val. 12-0—13-6 (Lewkowitsch), 
6-4—8'4 (Adriaens); Pol. val., 1:3; true acet. val., 
19-8—32-7 (Lewkowitsch), 5-6—11 (Adriaens); 
7° to —16°. Analysis 
n, 3-4% (the combined 
tion are not included 
oleic acid, 37-0; 
d, 1:5; stearic acid, 


of the oil gave: toxic resi 
acids present in this frac 
in the subsequent figures); 

linolic acid, 19-0; arachidic aci 
0-3; palmitic acid, 09; myristic acid, 7-5; lauric, 
tiglic, valeric and butyric acids, traces, acetic 
acid, 0-6; formic acid, 0°8; acids insoluble in 
light petroleum, 6-9; undetermined acids, 0-6; 
glycerol, 7-2; and unsapon. matter including a 
sterol (m.p., 131°), 0:25%; loss, 13:8% (Thorpe, 
loc. cit.). 

The oil contains a toxic resin, Naturgiftstoff of 
Flaschentrager, with which the blistering action 
of the seeds and oil is associated. It can be 
extracted by methanol from the seeds in 1—3% 
yield. The croton resin of Dunston and Boole is 
probably a product of partial decomposition, or a 
modification of the toxic resin. Croton resin 
displays the vesicating and toxic properties of 
the oil in an enhanced degree, and is easily 
saponified by alkalies yielding a mixture of 
physiologically inactive products including 
phorbol (a tricyclic phenolic compound), which 
is believed to be the parent substance of the 
toxic croton preparations. Acetyl-phorbone re- 
sembles croton oil closely in its toxic and phar- 
macological effects (Thorpe, loc. cit.; U.S.D., 
1417). 

Little is known, however, about the cathartic 
principle of the oil. It appears to be distinct 
from croton resin, since the oil, from which the 
bulk of the resin has been removed, still retains 
its cathartic activity. Both croton oil and croton 
resin lose their specific physiological action upon 
hydrogenation. 

Croton oil is the most drastic of all purgatives. 


Even in minute doses it causes violent purging 


and vomiting. It is used to a limited extent as 
a drastic cathartic, usually in admixture with 


_ diluents; more frequently it is used as a consti- 
tuent of rubefacient liniments, in cases of pneu- 


monia, sciatica, etc. It is considered unsafe even 
for this purpose as it may cause sloughing. Oleum 
-otonis and oleum tiglii have been omitted from 

recent revised British, United States and 
tch pharmacopoeias. Croton oil appears to 
ve no longer any place in medical practice. 
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Liniments containing it are still includ 
e 


B.P.C. It is occasionally employed fo d in the 
ing ointments in veterinary pracha blister. 
ut ig 


seldom used as a cathartic. 

When present in admixture with oth 
table oils, croton oil can be detected Em 
characteristic reddish ring which appea by 
junction of the liquids when a solution of ae ts 
in 2 volumes of absolute alcohol is bou T pi 
a concentrated solution of potassium fe eae 
(Thorpe, loc. cit.). ydroxide 

In addition to the vesicant and i : 
ciples, which pass into the epre A a ram 
oil, the seed kernels contain 2 toxic A 
croton globulin and croton albumin, E 
a glycoside, crotonoside. The glycoside is pr a 
in the seed kernel to the extent of o 
has been identified as the d-riboside of Te 
6-amino-purine, and which, at least in small aa 
Fie harmful physiological action (Thorpe, loc. 
The wood of C. tiglium is said to be diaphoretic 
in small doses, and purgative and emetic in 
large doses. 

C. caudatus Geiseler and C. oblongifolius Roxb. 
are of minor medicinal value. The leaves of the 
former and the bark of the latter are used in 
external applications for sprains and are said to 
be useful in liver diseases. The seeds of C. 
oblongifolius contain a fatty oil similar to that 
of C. tiglium (Wehmer, II, 672). 


ege- 
the 


(Sonneratiaceae) 


CRYPTERONIA Blume 
distributed 


i A genus of about 5 species of trees 
in north-east India and Malaysia. 


C. paniculata Blume syn. C. pubescens Blume 
D.E.P., II, 623; Fl. Br. Ind., II, 574. 
Assam—Goru-mora; Burma—Ananbo. 

A medium-sized tree with a cylindrical bole 
20—25 ft. in height and 5—6 ft. in girth. It 1s 
met with in Assam, East Bengal and Burma. 

The wood is light red or light reddish prow? 
with no distinct heartwood, straight-graine® 
and even-textured. It is light (sp: 81o ae 
wt., 39 lb./c.ft.), moderately hard an 
durable. It seasons well but should be Cori ding 
soon after felling. It is used for nouse-builar” 
and cart wheels. The timber yie 
able for flooring (Pearson & Brown, ++ A 

The leaves are bitter. Young shoots E rkill, 
as a flavouring with rice in Indonesia 


I, 693). 


CRYPTOCARYA R. Br. 
A genus of about 155 specie 


(Lauraceae) 
s of everg 
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A Jistributed in the tropical and sub- 
eo ions, of which about 15 occur in India, 
tropica T d Andamans. 


purma, Ceylon an 


o jana Thw. 
c u nET, 624; Fl. Br. Ind., V, 120. 
DE.P. la vriksha; Tam.—Palai, karimaram; 


s.—Nee A 
2 Gulimavu; Mau.—Katamampari; Smu— 


a! ra, golu-mora. 7 ; 
arge tree met with in the western ghats 


om Kanara southwards and in Ceylon. 
Sie wood is pale yellowish brown, moderately 
hard, heavy (wt., 44 Ib./c.ft.), moderately durable 
and liable to split. It is used for rafters and 
general building purposes. It is 
match boxes and splints. Ro: 
Leaves ground and boiled in oil are applied in 
elephantiasis; powdered bark and leaves are 


suitable for 


. taken with sugar as a cure for rheumatism and 


swellings (Rama Rao, 340). 


C. amygdalina Nees (Nrepat—Patmaro; Assam 
—Bonsum, kharika-chapa), a medium-sized tree 
with a spreading crown, is found in the Himalayas 
from Nepal eastwards, Assam, Sylhet, Chittagong 
and Andamans. It yields a strong timber former- 
ly used for tea boxes (Fl. Assam, IV, 50). C. 
ferrea Blume and C. griffithiana Wight are 
timber trees found in Burma. The bark of the 
former contains a toxic alkaloid; the fruit of 
the latter is poisonous (Burkill, I, 694). C. 
membranacea Thw., a tree endemic to Ceylon, 
Yields a heavy, close-grained, greyish yellow 
timber, moderately durable, easy to work and 


a for sash bars and picture frames (Lewis, 


CRYPTOCORYNE Fisch. (Araceae) 

me &enus of about 54 species of herbaceous 

A 'sh plants with creeping rhizomes, distributed 
the Indo-Malayan region. 


; j ralis Fisch. ex Wydler 
Tot Ind, VI, 494. 
Thig qo attativadayam; TreL.—Natti-ati-vasa. 
Penins os is distributed in Bengal, Deccan 
Cey ae and Ceylon. The rhizome is used in 
temedy in combination with other drugs, as a 
for a or vomiting and cough in infants, and 
is cae and abdominal complaints in adults. 
bla Ce ightly annulated and bears some resem- 
Sithep externally to ipecac but does not contain 
have fo tine or cephaeline. It is reported to 
ound its Way to England under the name 
Tpecacuanha or False Ipecacuanha 
asu, IV, 2599; B.P.C., 557). | 
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CRYPTOMERIA 
CRYPTOLEPIS R. Br. (Asclepiadaceae) 


A genus of about 28 speci ini 
1S 01 pecies of twining glabrous 
shrubs distributed in the tropics of the old world. 


C. buchanani Roem. & Schult. 

DEP., II, 624; Fl. Br. Ind., IV, 5. 

Hinp1—Karanta; TEL.—Adavipala tige. 

A climbing plant occurring throughout India 
and Ceylon. It is reported to yield a fibre used 
by the hill tribes of Vizianagram (Madras State) 
for cordage and for making a kind of cloth. 

The plant yields a latex containing: water 
and water solubles, 42-4, and caoutchouc, 6:5%; 
the coagulum contains: caoutchouc, 11-3; resins, 
47-6, and insoluble matter, 41-1%. Another 
latex sample from Dehra Dun gave the following 
values: water and water solubles, 47-1, and 
caoutchouc, 6-3%; the coagulum gave: caoutchouc 
11-8; resins, 72:6; and insoluble matter, 15-6% 
Budhiraja & Beri, Indian For. Leafl., No. 70, 1944, 
9). 


CRYPTOMERIA D. Don (Pinaceae) 
A monotypic timber-yielding genus native of 
Japan and China. 


C. japonica (Linn. f.) D. Don JAPANESE CEDAR 

D.E.P., II, 624. 

Nepat—Dhupi. 

A large ornamental evergreen tree with attrac- 
tive foliage, introduced into India. In its native 
habitat it attains a height of about 150 ft. and a 
girth of 20—25 ft. It is widely cultivated in 
Japan for timber and for afforestation purposes. 

C. japonica grows in western Himalayas, Simla, 
Darjeeling, Assam, Nilgiris and generally in hill 
stations. It does not thrive so well in western 
Himalayas and Simla as it does in regions farther 
east. In Darjeeling hills, where it has become 
naturalised, it grows luxuriantly between 4,000— 
7,000 ft. on moist soil. Outside these alti- 
tude limits growth is stunted. 50-year old plants 
at Darjeeling measured 78 ft. in height and 7 ft. 
in girth (Troup, III, 1168). Attempts to grow the 
plant at Kangra and Jaunsar in U.P. have not 
been successful. l Ee... 

Cryptomeria thrives well on rich soils in damp 
cool climates with heavy well-distributed rain- 
fall. Propagation is by seeds which are sown 
broadcast mixed with wood ash, fine earth or leaf 
mould, in shaded beds which are watered daily. 
Seeds germinate in 3—4 weeks and pricking out 
at a spacing of 3 or 4 in. each way is effected in 
June. The shade is removed after 3 months, and 
seedlings when 3 years old, are transplanted in the 
field at a spacing of 6 ft. each way in June or 
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a) 


Fig. 140.—Transverse sections of the Y 


vood of Cryptomeria japonica 


(left) from Bengal (5); (right) from Japan (x5) 


December-January (Homfray, Indian For., 1935, 
61, 500). 

Raising of plants from branch cuttings has not 
proved successful in India. Growth promoters, 
e.g. a-pyrrolacetic acid and Heteroauxin have 
been successfully employed elsewhere to accele- 
rate the root growth of Cryptomeria cuttings 
(Chem. Abstr., 1947, 41, 4546), but such treat- 
ments have not been tried in India. Experiments 
have been made to grow Cryptomeria mixed with 
other species, e.g. Michelia excelsa Blume or 
Alnus nepalensis D. Don. Growth was seen to be 
too fast resulting in the production of a large 
quantity of soft wood useless for many purposes. 
For obtaining good timber, tree growth should be 
slow. It has been suggested that pure dense 
plantations would lead to better results, and 
since 1918, pure plantations are being raised. 

Japanese wood (wt., 30 lb./c.ft.), highly prized 
and exported in large quantities, has 10—12 rings 
to the inch. The Indian wood, on the other hand, 
has only 2 rings or even less to the inch. Even 
in pure plantations which have been raised with 
the expectation of better timber, only 3—4 rings 
to the inch are observed. It is stated that eleva- 
tion and open- or close-growing have no appre- 
ciable effect on the quality of timber produced in 
India (Homfray, loc. cit.). 

Indian wood is soft, light (wt., 16 lb./c.ft.) and 
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fragrant. The sapwood is white, heartwood 
reddish brown and sometimes even black as in 
aged trees in Japan. The data for its iNET 
suitability as timber expressed as percentages z 
the same properties of teak are: wt., 40; strena 
as beam, 25; stiffness as beam, 20; suitability s 
post, 25; shock-resisting ability, 39; reteni amia 
shape, 70; shear, 50; and hardness, 20 (Trotter, 
1944, 242). 

The timber is extensively use 
staves, tubs, casks and for baia 

rk (Troup, III, 1167; Howard," a 
ond 3 E or to that of J apana fe is, howev® 
easy to saw and plane, anq © 
See cheap toys, light packing casei ay: 
titions. It is not suitable for peeling te 
wood. With suitable chemical treatment, 
corks and crown liners can : 
(Narayanamurti et al., Indian For. e 
1941). Preliminary investigations $ Tror. Abst» 
satisfactory material for paper pup 
1946, 7, 497). 

The od of C. japonica, on Se wail 
yields (c. 1:5%) an essential ou, the following 
Japanese Cedar Wood Oil, having ‘cite. = 
characteristics: sp. gry 0:9453) eae 
and ester no., 3-81. It is a viscous, Baa e alcoho S. 
containing about 40% sesquite’ ably on 
The principal sesquiterpene 16 pr 
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ne of the alcohols is cryptomeriol (C,,H,.OH). 
tified sugi oil has a sharp aromatic odour 


and © 
mhe rec soluble in 14 volumes of 90% alcohol 


irinnemore, 10; Wehmer, I, 44; Chem. Abstr., 
4, 2237). 
10 essential oil from the leaves (yield, 0.7%) 


rownish yellow liquid with strong aroma: 
gr. 15°6° 3 9, oar; [al ; 19-297 (10% 
Pls sak eae 1:4895; acid val., 1-0; ester 
HGD; ester val. after acetylation, 14-35. It con- 
o. terpenes (chiefly dipentene), 34; sesquiter- 
Ta (chiefly one having b.p., 266°—68°), 30; 
alcohol, Cioflig0, 4:5; cryptomerene, 18; and ses- 
quiterpene alcohol, 127%. The presence of d-a- 
inene, cadinene, z -cryptomerene and a lactone, 
ji Hyj02 has been recorded (Finnemore, 11). 
he park contains 6% tannin, and an essential 
il containing a sesquiterpene and its correspond- 
ing alcohol (Finnemore, loc. cit.). 
C. japonica yields a resin from which crypto- 
pimaric acid, CopHyo9°(m-p., 159-61"), and a 
phenolic ketone, C2oH2802; (m.p., 283—4°), have 
heen isolated (Chem. Abstr., 1937, 31, 3932; 1940, 
34, 5848). 


is a b 


CRYPTOSTEGIA R. Br. (Asclepiadaceae) 

A very small genus of 2 species of woody 
climbers, native to tropical Africa and Madagas- 
car. C. grandiflora is said to have been intro- 
duced into India at an unknown and somewhat 
remote date. 


C. grandiflora R. Br. 
> DEP, Il, 625; Fl. Br. Ind, IV, 6. 
Mir —Vilayati vakhandi; Tam—Palai, garudap- 
palai; Mau.—Pala. 
_ This species is distributed throughout India and 
Usually cultivated as an ornamental plant. 
uring the past decade, particularly during the 
ar years, many attempts were made to utilise 
€ Plant as a source of rubber, but only with 
Partial success, 
Unt grandiflora grows on varying types of soils, 
ree, wild even in arid and semi-arid climates 
1500 ns ainfall of 5—25 in., and at elevations up to 
With 9 It is probable that a well-drained soil 
and a ecntle slope, at about 1,000 ft. elevation, 
(Crimp fall of about 60 in. will suit it best 
h, Indian For, Leajl., No. 64, 1944). It can 
but Propagated both by seeds and cuttings, 
suring Ormer method is favoured. For 
| “akeg © Uniform germination, the seeds are 
Mable A Water before sowing, and the light, non- 
damaged. seeds which float to the sur- 
Moved. Seedlings may be raised in a 


Cè are re 


CRYPTOSTEGIA 


Fig. 141.—Cryptostegia grandiflora 


nursery or seeds may be directly sown in the field 
just after the commencement of the rains. For 
raising seedlings in a nursery, a seed rate of 1 1b. 
per 1/100 acre is recommended, and this gives 
enough seedlings to cover an area of 3-5—8 acres. 
Transplanting is carried out just after the first 
steady rain of the monsoon, when the seedlings 
are about 6 weeks old (Viswanath, J. sci. 
industr. Res., 1942-43, 1, 335). The plant grows 
rapidly and develops, in addition to the usual 
foliage stems, long upright leaders, 10—20 ft. long, 
known as whips. 

Rubber is found in every part of the plant 
except in the woody portion of the stem. Analy- 
sis of different tissues for rubber gave the 
following values: Old plant—stems (diam. 2:5 
cm.), 0-39; roots, 2-36; twigs (diam. 0:3 cm.), 
0-28; Young plant—stems (diam. 0-26 cm.), 1-26; 
mature green leaves, 4:53; mature yellow 
leaves, 4:31; dried shed leaves, 1.59%. Generally 
the rubber content varies with the season, 

il, age and tissue of the plant. The 
E s are richer in rubber than the other parts 
Viswanath loc. cit.). The rubber content in the 
ie of a ‘hybrid between C. grandiflora and C. 


387 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


CRYPTOSTEGIA 


madagascariensis Bojer is consistently hıgher than 
that in the leaves of either of the parent plants. A 
rubber content as high as 8:6% in the mature 
leaves of the hybrid has been recorded (Polhamus 
et al., Tech. Bull. U.S. Dep. Agric., No. 457, 1934). 
The major portion of rubber in the leaves, 
occurs in non-latex globules in the mesophyll 
chlorenchyma, entirely distinct from the duct 
system. The globules are strikingly correlated 
with the presence of chlorophyll, being largest 
and most numerous in the palisade cells of fully 
mature leaves. The chlorenchyma rubber, al- 
though possessing a cis-polyisoprene molecular 
structure, is apparently of lower molecular weight 
than that of the laticiferous ducts. The globules 
contain about 65% rubber hydrocarbon and 357% 
acetone soluble resins (Whittenberger & Kelner, 
Amer. J. Bot., 1945, 32, 619). 
Latex is obtained from the whips by bleeding. 
The amount of rubber in the bark of the whip 
increases with age. In tender whips, 3—4 mm. 
diam., 75% of the rubber occurs in the pith, 
while in those which are bigger, about 17 mm. 
diam., 74% is present in the bark. 
Various processes for the extraction of rubber 
from different parts of the plant have been 
devised. In whip bleeding, the end of a whip is 
clipped and the cut end inserted into a vessel 
(bamboo or glass) when the latex begins to drip. 
The dripping ceases after about 2 min. when 
a plug of coagulated latex is formed at the cut 
end. If another bit of the whip about an inch 
long is again cut, latex begins to drip again 
followed by the formation of a plug. The clipping 
can be repeated 4 or 5 times a day on one whip 
after which the latex flow ceases. Both latex 
and plugs are collected and processed for obtain- 
ing rubber. Tapping may be conveniently carried 
out once in 3 days, the defoliation period being 
avoided, Regeneration is quick under any system 
of tapping. 
The pH. of the latex (c. 5% coagulum matter) 
varies from 4:6 to 5-6 and the latex is stable within 
the range of 4-0—7-5. Coagulation can be 
brought about at any pH. beyond this range, by 
mechanical agitation or by the addition of 
calcium chloride, sodium chloride or ammo- 
nia, or even by dilution with hot water 
The addition of 10 volumes of water to 1 vol. of 
latex brings about coagulation. 98% of the 
coagulum consists of rubber, resin and protein 
and the remaining serum contains about 8% total 
solids. Samples of coagula obtained from various 
areas have been found to contain, on an average 
807% rubber and 10% resin (Budhiraja, Curr. 
í Sci., 1943, 12, 154). From 6-5 lb. of latex, a sheet 
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of rubber 64 in.x44 in.x7/16 i — 
can be obtained. Plugs ks Bel ; Ne “ighing 54 oz 
rately for obtaining rubber. Assuma A 
plants, each with 25 tappable shoots a 
in one acre, and that 50 tappin : 
year, a yield of about 275 ist of tubbe sae ina 
may be expected per acre per annum (View Plugs 
loc. cit.). The cost of collection apes 
high, and unless the yield of latex and ne, 
centration of rubber in the latex are raj © Gow 
systematic cultural methods, it is doubth i P 
Cryptostegia would be able to compete E i 
Hevea as an economic source of vegetable r ee 
Solvent extraction as a process for one ; 
rubber from Cryptostegia is considered ieee 
mical. Treatment of finely ground material aah 
high pressure steam, with or without prelimi 
hydrolysis, has been attempted. Adopting this 
method, the yield of rubber from various tissues 
of the plant has been found to be as follows: 
pith, 0-96; bark, 0-07; twigs, 0-19% (Viswanath 
loc. cit.). A fermentation pre-treatment of the 
leaves for rubber recovery has been developed 
by White and co-workers (Chem. Abstr., 1945, 39, 
3037). Siddiqui and Rao (J. Indian chem. Soc., 
Ind. & News Edn., 1945, 8, 18) have studied the 
possibilities of an aerobic fermentation for the de- 
composition of Cryptostegia tissues and_ the 
recovery of rubber. Mechanical grinding follow- 
ed by flotation has been found to yield useful 
results. A process worked out in the laboratories 
of the Council of Scientific and Industrial Re- 
search for the extraction of rubber from twigs, 
consists in a preliminary digestion of the harvest- 
ed, partially dry, chopped twigs with boiling dilute 
sodium hydroxide solution (0:3—0-4%) for 4 hrs. 
washing the cooked material with water ang 
adjusting the pH. to 9-0—9-5, grinding in a bal 
mill for 3 hrs., stirring up 7 
mass with 10 vol. of water and sche 
off the worms of rubber which float to k 
surface. The colour of the product ae 
greatly improved when p-phenylene da mill 
was added to the charge in the dé 88-9% 
in 0-01—0-5% concentration. A yield of ort- 
of the total rubber present in the twig 
ed. For the extraction of rubber from th h water 
partially dried material was groun 
containing an anti-oxidant an mas 
material. The rubber from the groun Jaimed t0 
separated by flotation. The yields are ọ a ; 
be nearly quantitative. The processes al, SE 
covered by patents (Bhatnagar Ten 
industr, Res., 1944-45, 3, 263, 441; 1944n). 
Indian Patent No. 32352, 1945; 321 to Have 
Cryptostegia rubber is comparable 
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eS CUCUMIS 
in quality. When vulcanized in a mixture CUCUMIS Linn (Cucurbitaceae) 


per i 
sing rubber 100, sulphur, 2) mercapoben: A gen of about 6D pets of annul o ere 
thiazole 1, sve Cryntosteqio Tobre and nial, trailing or climbing herbs, distributed in the 
7 plack 40, CTYp g er gave a tropics and subtropics of the world. 4 species are 


“bo p > ES 
carb te with tensile properties almost as good met with in India of which C. melo and C. sativus 


yulcaniza vea brasiliensis Muell. Arg. rubber i i 

hase of Hes ey ee aging: (ene Ae ae are widely cultivated for their edible fruits. 
bolt 19). Because of its relatively low acid con- ©. melo Linn. Musk MELON, SWEET MELON | 
m P addition of acid is necessary to impart desir- D.E.P., II, 627; C.P., 437; Fi. Br. Ind., II, 620. j 
F qualities after vulcanization. It is sensitive Sans.—Kharbuja, madhupaka; AraB.—Battigh; 1 
: e idation, and the addition of an anti-oxidant in PERs.—Kharbuzeh; Hinp:, Puys., Gus. & Mar— 
ihe initial stages of processing is recommended. Kharbuja; Benc.—Kharmuj; Tam.—Mulampaz- 
peecally speaking, Cryptostegia vulcanizates ham; TEL.—Kharbujadosa, putzakova. 


nave lower tensile strength, rebound resilience, An annual climbing or creeping herb with 
abrasion resistance and heat build-up, and greater large, soft hairy leaves and spherical, ovoid or 
extensibility and resistance to flex-cracking, as elliptic fruits of varying size and colour. 
compared with smoked sheet vulcanizates. Cryp- The plant is extensively cultivated in the | 
tostegia rubber as addition to butadiene-styrene warmer regions of the world for its luscious / 
copolymer rubbers is comparable with that of fruits valued as dessert. It is cultivated through- 
Hevea rubber for the same purpose (Chem. Abstr., out India, particularly in the hot and dry north- 
1943, 37, 6489). western areas. Numerous varieties and races are 
Besides rubber, Cryptostegia leaves contain a known differing in the size and shape of fruits, 
wax, m.p., 222—30°, in 1-3—1-5% concentration. thickness, colour and markings on the rind, taste, 
Saponification of the wax with alcoholic potash flavour and colour of the inner flesh, and cultural 
gives ursolic acid. The neutral fraction of the behaviour. The skin may be soft or hard, yellow, 
saponified material consists of a mixture of green, cream or orange coloured, with plain, 
paraffin hydrocarbons (Chem. Abstr., 1945, 39, netted or echinate surface markings. The colour 
3037). An unidentified alcohol-soluble crystalline of the flesh varies from white to cream-yellow 
substance has been isolated from the dried latex orange or green. Some of the commonly known 
by Stewart and Hummer (Bot. Gaz., 1944-45, 106, varieties are: Sarda, cultivated to a limited 
333), and an examination of different latexes re- extent in India; Safedah and Chitta of Lucknow; 
veals that there is a linear inverse correlation Chumiari and Klachi of Punjab; Bathasa, Sherbet 
between the concentration of the crystalline Anar, Shiranjir (Jam Khirni), Hingan and 
e pea and the total hydrocarbons and insolu- Budumi of Madras. Attempts have been made 
(ia The seeds contain a semi-drying, fixed oil in Punjab to select improved types by ae 
ue with the following constants: d®*°,0-9137; Some of the promising types are K. 220, M. 
ing payee sap. no., 181-89; sap. no. after dry- and M. 374 (Purewal, 66; Nai pe ioe 
oie jeu RM. no, 0-9; Pol. no., 0:6; iod. no, “The planterar PO 
cae od. no. After drying, 48-71; acid no., 5:81; requires a plentiful supply o n ` cases 
0. at 110° after keeping for 3 min., 19-72; grown on sandy river beds hardly sul y 


metyl no., 7-61: a The beds are divided into plots after 
Tie all e and unsapon. matter, 3:90%. other crop. : d. Seed 
ontains : i j .45: linoleic aci recedes and liberally manured. Seeds 

ins: oleic acid, 38-45; linoleic acid, the river A fruits of the previous year 


; palmitic acid, 8-65: i id. 9-48: and obtained from choic 
achidic aci I EENE aC V Em ither in rows or in pits, 4—5 ft. apart. 
the c acid, 374%. The seeds contain besides are sown either in ae Peres meek S 


~ xed oil, rubber. 4-79 in. 17:5% In Cuddapah district : ey 
Sigui & Warsi rae Lost 045 u A seeds in nurseries, seanss Sa A i 
€ resi 8 TA. E E k old, to manure ’ | 
ins of Cryptostegia which are present in when about ao se irrigated during the dry k 


preci : 
been iden’ quantities in all the tissues, have not loc. cit.). 
be ified and their economic value has not 


N assess 7 
Quant; ed. The bark gi reciable 
l catty of fib gives an app 


d irrigation is stopped before the fruits 

ae aren The seeds are sown usal ton 

a ibre (average length, 30 mm.) rich in January to March. me mN ce De 

| tiong Se, whic may find commercial applica- harvest in 3—4 months and a P ee a 
ale ang Obre was prepared on an experimental ripe on the vine. wa DY r 

Ihe (Bun 1903. Te BRE E Soe 1 ee raw as dessert. The flesh con- 

E (Burkin, T aa suitable for makiaa ae N 45-80% of the fruit, is soft, often mealy 
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melo 


Fig. 142.—Cucumis_ melo 


in consistency, with musk-like odour and delicious 
taste. The fruits can be canned or made into 
syrup or jam (Winton & Winton, II, 454; Siddappa 
& Mustafa, Misc. Bull., I.C.A.R., No. 68, 1946, 12, 
14). 

Analysis of the fruit gave the following 
results: protein, 0:6; carbohydrates, 5:4; fat, 0-2; 
crude fibre, 0-5; ash, 0:6; calcium, 0:016; and phos- 
phorus, 0-015%; iron, 3:9 mg. per kg.; copper, 
0-6 mg. per kg.; (pro) vitamin A, 2400 1.U.; vitamin 
B, 57 yg., vitamin B,, 75 pg., and vitamin C, 25 
mg. per 100 g. (Nutrit. Charts, Heinz & Co., 1942, 
23). 

The seeds, which are large in some varieties, 
contain a kernel rich in oil. The seeds are edible 
and are used as substitute for almond and pista- 
chio. Analysis of seed kernels of Sarda variety 
gave the following values: oil, 44-6; crude 
proteins, 35:8; and ash, 56%. The extracted oil 
is pale yellow in colour with a pleasant odour 
and taste. It has the following characteristics: 
sp. gr.73°5°| 0:9174; sap. val., 294-3; iod. val., 125-5, 
acid val., 3-9; unsapon. matter, 0:6%. The compo- 
nent fatty acids of the oil are: myristic, 2:0; 
palmitic, 3:2, stearic, 5:4; arachidic, 0-9; oleic, 32-7; 
and linoleic, 55:2% (Ali Ahmed & Dhingra, J. 
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Indian chem. Soc., 1945, 22, 337). Analysis of the 
seed kernels of Punjab Melon, another variety, 
gave: oil, 40-0; proteins, 22-7; and phosphates 
P.O; ), 0°75%. The oil had the following cna 
teristics: sap. val., 207:4; acid val., 0:9; io ee 
117-1; and unsapon. matter, 0-8%. The Cone 
fatty acids are: oleic, 43-1; linoleic, pee aid 
1-0; caprylic, 2-0; myristic, a age en ae 
stearic, 0:2% (Dhingra & Narain, J. In san 
Soc., 1945, 22, 123). The seed kemes iain 
Saharanpur variety contain: oil, 43-7 eae 
37-1; and P,O,, 1:02%. The oil has the 


characteristics: sp..gr.10”, 0:9145; n 2) 118:5; 
val., 193-2; acid val., 5-58; iod. val. TER. 
thiocyanogen val., 74-95; acet. val., J f the 


: t 
fatty acids G g; 


matter, 0:85%. The component i Fra 
oil are: lauric, 0-12; myristic, 0:50; ae 97-4570. 
stearic, 7:88; linoleic, 50-40; and anne 

The unsaponifiable matter con 


— 


(m.p., 140°) and cetyl alcohol g. proteins, X l 


oil cake contains: moisture, 11° ip 0 
crude fibre, 4-03; carbohydrates, 92%) nes, 1960) 
: in ustr. 


9:12% (Bhasin et al., J. sci. e 
9B, 230). jso is div 

The seeds are diuretic. The PAP or a0 
tic and beneficial in chro 
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ema (Kirt. & Basu, II, 1141). 
ecZ 


ar momordica Duthie & Fuller 
SEP. I, 630; C.P., 438; Kirt, & Basu, 1, 1142, 


A. ; 
P A Phut; Benc.—Phuti; Tet.—Peddakai, 
A variety with short, smooth, oval or cylindri- 


| fruits, about 1—2 ft. long and 3—6 in. diam. 
Fie fruits resemble the cucumber rather than the 
Aion, and are dark-green when immature, 
Jemon-yellow when ripe. They burst sponta- 
neously after ripening. The flesh is mealy but 
somewhat insipid or slightly sour. The seeds are 
smaller than those of the melon. 

This variety is hardier than melon and is 
cultivated throughout India. Two forms are 
recognized, one grown during the rainy season 
and the other in the hot season. The seeds are 
sown from May to July in the case of the former, 
and from January to March in the case of the 
latter. The fruits are ready for harvest in 3—4 
months after sowing. The yield is 100—150 md. 
of fruits per acre. 

The fruit is eaten raw or cooked as vegetable 
when tender. The ripe fruit is used as dessert. 
The seeds are used as a cooling medicine. 


—var. utilissimus 


CUCUMBER 
Bae” II, 631; C.P., 439; Kirt. & Basu, II, 1143, 
Hinp1—Kakri, tar-kakdi; Benc.—Kakur. 

This variety resembles cucumber and is used 
as a vegetable. The fruits are slender and elon- 
gated, the length varying from a few inches 
to about 3 ft. They are pale or dark green in 
colour, smooth or ridged, with soft downy hairs 
pet ng the skin when tender. Seeds are smaller 

an those of the musk melon. 
> re plant is cultivated nearly throughout upper 
ana 1S particularly common in U.P. and 
aae S A number of promising types have been 

‘ho hae among which Lm. 4 is considered to be 

Vatietis (Purewal, loc. cit.). A large number of 
ane are known; some are sweet and some, 

or bitter, 

op Aaa ety is cultivated both as a hot weather 

king of aS a rainy season crop. It grows on any 

loamy ae but thrives best on well-manured rich 

Tis. ree abundant water supply (Pure- 


e fruits . 
are 3 fruits are ready for harvest when the plants 


Duthie & Fuller Snake 


Pl 


er agp, MOnths old. The yield is 80—100 md. 


he tender fruits are eaten raw or with 
They are also pickled and cooked 
The fruits form an important article 
& the hot weather; they are nourish- 


Urries, 
urin 
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CUCTMIS 
ing and useful in guenching thirst. The seeds 
are small and edible, and are used in confection- 
ery. A refreshing drink is prepared from ground 
kernels. The seeds are cooling, diuretic and are 
Said to be beneficial in painful micturition and 
Suppression of urine (Kirt. & Basu, loc. cit.). 


C. prophetarum Linn. 
WILD CUCUMBER 

D.E.P., It, 626; Fl. Br. Ind., II, 619. 

Hinp1i—Kharindroyan; Gus.—Kantalanindra- 
nan; Mar.—Kanteindrayan. 

An Arabian or African species found wild on 
waste lands in Sind, Baluchistan, Merwara, Raj- 
putana and Deccan. The fruit is sub-globose, 
Striped with green and white, and covered with 
short spines. 

The plant is emetic and purgative. A bitter 
resinous body, myriocarpin, which produces 
nausea and is slightly purgative, is present in the 
fruit pulp. It is highly toxic to animals whether 
gives orally, subcutaneously or intravenously 
(Watt & Breyer, Brandwijk, 181; U.S.D., 1376). 


(C. myriocarpus Naud.) 


C. pubescens Willd 
part. 

Fl. Br. Ind., II, 619 (in part). 

Tam.—Chukkangai, thumattikai; 
makaya. : 

A climbing or trailing herb, somewhat similar 
to C. prophetarum, but bearing fruits which are 
smooth and roundish, covered with soft downy 
hair when young. The fruits are 4—5 cm. long, 
and turn pale yellow when ripe. 

The plant is a common weed on waste lands 
in the central and eastern coastal districts of 
Madras. It is also found as a weed among culti- 
vated crops. The tender fruits are bitter, while 
the ripe fruits are edible. 

The fruit contains (on dry basis): crude protein, 
16-68; ether extr., 16-56; crude fibre, 24-44; carbo- 
hydrates, 22:22; ash, 10:88; and phosphorus (as 
P,O; ), 061% (Jacob, Madras agric. J., 1941, 29, 
147). 


syn. C. trigonus Roxb. in 


TEL.—Buda- 


. sativus Linn. CUCUMBER 
: DEP, II, 632; C.P., 439; Fl. Br. Ind., II, 620. 
Hinor, Benc., & Mar.—Khira; Ter.—Dosakaya; 
mM—Vellarikkai, kakrikai. 
E trailing or climbing annual, bearing elongat- 
ed, thick, cylindrical fruits of varying sizes and 
forms. The plant is probably indigenous to north 
India. It is widely cultivated throughout India 
and in the tropical and subtropical parts of the 
world, and is a popular vegetable crop. There 
are numerous varieties under cultivation (Bailey, 
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Fig. 143.—Cucumis sativus 


1947, I, 907). Some bear fruits 10—15 in. long and 
3—4 in. diam., with fdirly thick rind, while others 
yield small, ovoid fruits with thin and smooth 
rind. The colour of the fruits varies from pale 
whitish green to dark green turning brownish 
yellow or rusty brown when mature. A variety, 
Mundosa, with small spines on the fruit is popular 
in some parts of Madras (Sankaram, Madras 
agric. J., 1943, 31, 201). The small fruits are 
H preferred for pickling while the larger ones are 
i used for salads and for cooking in curries. 
4 The cultivated forms are broadly divisible into 
i two groups, the hot weather forms and the rainy 
i season forms. The former comprise creeping 
plants which yield small, egg-shaped, dark green 
fruits known as Gherkins. The rainy season 
varieties have much larger fruits and are more 
commonly grown throughout India. They thrive 
on a wide variety of soils, but for early produc- 
tion and large yields, they are cultivated on 
sandy loam. They require a warm climate, but 
not so warm as for melons. They can be grown 
both in the plains and on the hills, and require 
a liberal supply of manure. A top dressing of 
ammonium sulphate at the rate of 1:5—2 md. per 
acre is recommended at the fruiting time 
(Purewal, 69). 

Seeds are sown in prepared plots, either in 
rows or in pits, 4—5 ft. apart. For hot season 
varieties, seeds are sown from February to March, 
and for the rainy season varieties, from May to 
June. The seed rate varies according to variety 
and locality from 1 lb. to 3 or 4 lb. per acre 
(Purewal, 69; Sankaram, loc. cit.). The rainy 
season crop requires little care; the hot season 

crop may require occasional irrigation. Two 
months after sowing, the plant begins to yield. 
‘The picking continues for about 2 months at 
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intervals of 2—3 days. The yields vara 
ably according to variety; in parts of ea 
a yield of 8,000—10,000 fruits or 3,000—4 ones 
per acre, has been obtained (Sankaram, lo» 0 Ib, 
Analysis of fruits gave the following valle 
moisture, 96:4; protein, 0-4; fat, 0-1; carbohydrate. 
2:8; mineral matter, 0:3; Ca, 0:01; P, 0-03%- S 
1:5 mg./100 g.; vitamin B ,,30 I.U./100 g.: ieee 
C, 7 mg./100 g. (Hlth Bull., No. 23, 1941, 32). ‘The 
presence of proteolytic enzymes, ascorbic T 
oxidase, and succinic and malic dehydrogenases 
has been reported (Chopra & Roy, Indian J. med 
Res., 1933, 21, 17; Srinivasan, Curr. Sci., 1936-37. 
5, 296; Basu & Karkun, J. Indian chem. Soc. 
1943, 20, 277). The odorous principle of cucumber 
is extractable with alcohol. It is used in blending 
certain bouquet perfumes (Krishna & Badhwar, 
J. sci. industr. Res., 1950, 9, suppl., 242). 


The seeds are reported to be cooling, tonic and 
diuretic. The seed kernels (forming 75% of the 
seeds) are edible, and are used in confectionery. 
They contain: crude protein, 42; and fat, 42:5%. 
The ash is rich in phosphates (P,0,, 0°62%). The 
oil extracted from the kernels is clear and light 
yellow. It has the following characteristics: 
sp. gr. 4° 0:9130; n 5° ,1:4605; acid val., 0:22; sap. 
val., 193:0; iod. val. (Wijs), 114:9; acetyl val., 3:1; 
Hehner val., 94-86; soluble fatty acids (as butyric 
acid), 0:4; and unsapon. matter, 0:91%. The com- 
ponent fatty acids are: acids lower than palmitic, 
0-63; palmitic, 4:14; stearic, 16-42; linoleic, 40:11; 
and oleic, 38-70%. Analysis of the seed cake gave 
the following values: moisture, 8-13; proteins, 
72:53: ash, 9-7; crude fibre, 1-0; carbohydrates (by 
difference), 8-64%. The ash is rich in phosphates 
(P, Op, 11:17% (Soni et al, J. sci. & industr. 
Res., 1949, 8B, 210). 


C. trigonus Roxb. 
D.E.P., II, 635; C:P., 440; Fl. Br. Ind., 
in part). ; . 
i, bislambhi, jangalind et 
Benc.—Gomuk; Mar.—Karita, karit; GUI.— ai 
ban; Tam—Kattutumatti; TeL.—Adavipuc 
kodibudama. imbi 
An annual or perennial, trailing Or a 
herb, with ellipsoid or sub-globose inuiti g, tumn- 
with longitudinal green stripes when y° reat deal 
ing pale yellow when ripe. There iS ae this a! 
of confusion regarding the identity ° 
other wild forms of Cucumis. — T 
The plant is not cultivated. Tt 1s ae S 
wild throughout the drier upland Do ; 
Afghanistan and Persia. The pulp iS bs 
bitter and is a drastic purgative. 
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Fig. 144.—Cucumis trigonus 
the root is milder in action. The fruit is used as 
asubstitute or adulterant of Colocynth (Chopra, 
121). The seeds are cooling, astringent and useful 
in bilious disorders (Kirt. & Basu, II, 1139). The 
oil expressed from the seeds is used as an illumi- 
nant. 


CUCURBITA Linn. (Cucurbitaceae) 

A genus of annual or perennial, climbing or 
tailing herbs, comprising about 25 species of 
Which C. maxima, C. moschata and C. pepo are of 
economic importance. 
ide nets is a good deal of confusion about the 
of P ity of the Indian cultivated species. Many 

€m are known by the same vernacular names. 
nat are all utilised in the same way, and the 

a ods of cultivation are similar. It is probable 

: most of the cultivated species belong to C. 

Schata, 


variety of the species comprises a large number of 
shape eS yielding fruits differing in size and 
eriod €eping and cooking qualities, and in the 
durin a Maturation. Most of them are grown 
adapted he hot rainy season, only a few being 
for cultivation under irrigation during 

n They can be grown on loamy 
Y soils, rich in soil nutrients. They 


me Plenty of water. The seeds are sown in 


Weather 
eee her, 
| Nequi 
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` little damage (Purewal, 94). 


a eee CUCURETES 


ee or J anuary-March in the plains, and in 
ch-June in the hilly regions (Purewal, 74). 
Two crops are possible in a year. The seeds are 
eee nee a an in well-prepared and manur- 
CGH Si ee ai von ae ee are sown in 
thinned! cua ean ation the seedlings are 

; : at one healthy vigorous indi- 
vidual is left in each pit. The vines are allowed 
to trail on the ground or are trained over walls 
roofs and trees. The field is occasionally weeded 
and irrigated when necessary. The plants grow 
rapidly and come into bearing in 3—4 months 
after sowing the.seeds. In many places Cucurbita 
Spp. BENE as companion crops or border crops 
ni hey share the cultural treatments given to 

e main crop. They are often grown on river 
P after the water has receded (Sankaram, 

adras agric. J., 1943, 31, 201). 

The plants are not usually affected by any 
serious disease or pest. Downy mildew caused by 
Pseudoperonospora cubensis (Berk. & Curt.) Rost. 
and powdery mildew due to Erysiphe cichora- 
cearum DC. affect leaves and stems, but cause 
A few caterpillars 
and beetles occasionally attack the plants but 
cause no serious damage (Ramakrishna Ayyar, 
267). 

The fruits are often allowed to ripen fully 
on the vine to ensure good keeping qualities. 
They can stand storage for months under proper 
conditions of temperature and humidity (Knott, 
322; Thompson, 436) 

Fruits of Cucurbita are extensively used as 
vegetables. They are consumed both when young 
and when ripe. They are used as fresh vegetables, 
processed food, and stock-feed. Their flesh is 
delicious when stewed, boiled or baked. They 
are sweetish when fully mature and can be used 
in preparing sweets and jams. They can also be 
candied or fermented to give a beverage. For 
canning the fruits, large fruited and heavy yield- 
ing varieties having proper flesh texture and 
yellow or light coloured rinds are preferred, since 
green-skinned varieties are likely to discolour 
the canned product. As starch and solids influence 
the consistency of the canned product, slightly 
immature fresh fruits, having the piace 
starch and solid contents are processed to ° Hes 
a pack of proper consistency. The pore of 
consistency varieties may be bee ae Bohn 
of high consistency wee (Whitaker : 

n. Bot., 1950, 4, 94). < 
“he varieties show Giese high sugar 
tion of their fruits. Varl id hydroly- 

ntain larger amounts of aci y 
content Co 393 
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sable polysaccharides; those with high total solids 
are rich in soluble solids and moderately Tich in 
total nitrogen. Differences in flavour, consistency, 
and appearance of Cucurbita varieties are related 
to their composition which determines their suit- 
ability for various purposes. Some varieties are 
excellent for culinary use during the early stages 
of maturity and very poor for the same use at 
later stages, while the reverse may be true of 
other varieties (Culpepper & Moon, J. agric. Res., 
1945, 71, 111). 


C. maxima Duchesne SQuasH, RED GOURD 

D.E.P., II, 638; C.P., 441; Fl. Br. Ind., II, 662; 
Bailey, 1947, I, 910, Figs. 1138—41. 

Hmpiı—Lal kumra, mitha kumra, kaddu, kadi- 
mah, sitaphal; Tam.—Parangikayi; TeL.—Gum- 
madi; Kan.—Kumbalakai; Mau.—Mathan. 

BomsBay—Lal bhopli, lal dudiya. 

A trailing annual herb, with long, running, 
somewhat prickly or hairy stem, bearing large 
flaccid leaves, orbicular to reniform in outline 
with rounded lobes. The fruits are variable in 
size, with soft, spongy peduncle, which is neither 
ridged nor prominently enlarged near the attach- 
ment. The fruits are rounded or oval, bluntly 
ribbed, brownish yellow in colour and contain a 
sweet, fine-grained, yellowish or reddish flesh 
when ripe. The seeds are numerous, white or 
brown to bronze in colour, with margin of the 
same colour and texture as the body. 

The plant is cultivated throughout India. Its 
origin is doubtful; it is probably Asian, since a 
wild form, var. sylvestris Naud. with fruits as 
large as a man’s head, has been found growing 
in the Himalayan region. 

There are a large number of varieties grown in 
India and elsewhere. They can be cultivated 
easily, and give quick and heavy yields. A yield 
up to 2,000—2,500 fruits per acre has been record- 
ed in Madras (Sankaram, loc. cit.). Some varieties 
yield large fruits—fruits as large as 7—8 ft. in 
circumference, and 200—300 lb. in weight have 
been recorded (Macmillan, 285). 

All parts of the plant are edible. Tender shoots 
and leaves are eaten in salads. The flowers are 
cooked and eaten as vegetable. 


yield 36-6% 
bland fatty 


taste and odour. It has the : 
teristics: sp. gr..,25°, 0-9179; ee charac- 
no. (Hanus), 121-0; sap. val., 191-5; aci 4714; ìod. 
unsapon. matter, 1-06% ; insoluble aN 0:50: 
titre, 29-8°. The refined oil is ye N 
tains: oleic, 34-99; linoleic, 41-46; palmiti It con. 
stearic, 5:86; and arachidic acid, 0:03% Ge 12-12; 
248). amieson, 
The seeds are anthelmintic. 
taenicide, diuretic and tonic. The aa used as 
often used as a poultice and applied to Paois 


inflammations and boils (Kirt. & Basu, II, a 
C. moschata Duchesne ex Poir. 
D.E.P., II, 640; C.P., 441; Fl. Br. Ind. II, 622: 
Bailey, 1947, I, 910. i 
Vernacular names—same as those of C 
maxima. ae 


An annual trailing herb with 5-sided stems 
devoid of prickly or hairy covering. The leaves 
are limpid, velvety, often with mottled or whitish 
blotches. The fruits vary in shape and colour 
with ridged peduncles enlarged at the region of 
attachment unlike those in C. maxima and C. 
pepo. The seeds are flattened, greyish white tc 
tan in colour, with dark marginal bands. 

The plant is widely cultivated in India. It 
requires a warmer climate than that required for 
C. maxima. Two primary forms are met with, 
one with smooth oblong fruits and the other, with 
fluted fruits, flattened or spheriodal in shape. 


C. pepo Linn. VEGETABLE Marrow, FieLp Pump- 
KIN 
D.E.P., II, 641; C.P., 441; Fl. Br. Ind., II, 622; 
Bailey, 1947, I, 910, Figs. 1132—34. , 
Hinpi—Kumra, safedkaddu; Tam.—Suraikayt. 
A stout hispid annual with orbicular, shallowly 
lobed leaves with petioles covered with pack 
hairs. The fruits have a hard, deeply furrowe í 
peduncle without any enlargement at the point 0 
attachment. ; : dia 
Many forms of this gourd are found in at 
but the most common is perhaps var. ovifera A 
with pear-shaped or oblong fruits (Pirm 
155). The range of types in this species is oa A 
sive and no satisfactory classification 1s aa this 
(Hector, 1079). Many of the references o 


plant in Indian literature probably app Les fruits 
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Kaddu, grown in Punjab, is quick-growe e the 
early-yielding. The fruits are picked vege 
seeds and skin harden, and used as 
(Purewal, 71). 
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Fig. 145.—Fruits of Cucurbita moschata 


Analysis of the edible portion of the fruits gave 

the following values: moisture, 94:8; protein, 

k 0:5; fat (ether extr.), 0-1; carbohydrates, 4:3; 
io Matter, 0-3; Ca, 0:01; P. 008%; Fe, 0-6 

i +; vitamin C, mg. 3 x 

No. 23, 1941. 34), g./100 g. (Hlth Bull 
i eeds are edible. The kernel, which forms 
sen, the whole seed, has the following compo- 
made Kude protein, 30-3; crude fat, 38-45; N- 
restr, 9:21; crude fibre, 18:1, and ash, 3:42%. 
acid N substance, phytostearin, and salicylic 
crystallin a, to be present (Wehmer, II, 1203). A 
titute aa globulin, which can be used as a subs- 
pee cost, has been isolated from the seeds 

the pi ost" 1941, 35, 7987). The seed oil has 
0:925: AE characteristics: sp. gr.15*, 0:920— 
iod, jen » 14668—1:4685; sap. val, 188—198; and 
Cerideg Bane 130. The oil consists of the gly- 
stearic a linoleic, 45; oleic, 25; palmitic and 
63°) pars: 30%. Sterols (m.p., 140° and 162— 
the meee been isolated. The oil obtained from 
a greenish by cold pressing (yield, 30—35%) has 
hot-preg colour with a slight fluorescence. The 
Narkeq Fe oil is dark red and is fluorescent to a 
gree. The cold-drawn oil is used for 


edible purposes, and lower grades serve as burn- 
ing oil (Jamieson, 249). 

The seed cake can be used for stock feeding. 
Analysis of the cake gave the following values: 
protein, 43-75; fat, 26-78; N-free extr., 15-41; fibre, 
5-59, and ash, 8-47% (Winton & Winton, II, 436). 

The fresh seeds are anthelmintic and useful as 
taenicide. The active constituents are said to 
be located in the embryo and green membrane, 
and resinous in character. Their chemical nature 
is as yet undetermined. 30—60 g. of the seed, 
shelled and bruised, are given as a dose, mixed 
with water and flavoured with oil of cinnamon or 
of wintergreen (U.S.D., 1560). 


CUDRANIA Trec. (Euphorbiaceae) 


Fl. Br. Ind., V, 538. j ; 

A genus of about 10 species of straggling’ or 
scandent shrubs armed with strong axillary 
distributed in Asia, Australia and New 
C. javanensis Trec. (Hinpi—Manda, 
ies occurring in the sub- 
Jammu eastwards, Assam 
a dye used in Malaya 
Chips of the 
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spines, 
Caledonia. 
mangei, kangu), a spec 
Himalayan tract from : 
and Ceylon, is the source o 
for colouring fabrics and matting. 
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orange yellow heartwood are soaked in water 
overnight and boiled. The decoction 1s strained 
and alum added. The fabric to be dyed is immers- 
ed-in the boiling decoction. A yellow colour is 
imparted to the fabric. In combination with 
sappan wood, a red shade is obtained. Orange 
green and green shades are secured in combina- 
tion with turmeric and indigo (Burkill, I, 700). 

The. wood (wt. 47 lb./c.ft.) is used as fuel. 
Ripe fruits and young leaves are edible (Gamble. 
652; Burkill, loc cit.). 


CULLENIA Wight (Bombacaceae) y 
A monotypic genus of trees found in south India 
and Ceylon. 


C. excelsa Wight=C. zeylanica (Gardner) Wight 
ex K. Schum. 

Fl. Br. Ind., I, 350. 
Tam.—Anaippala, 
koncil; Mau.—Karannili, 

boda, kabodda. 

TRADE—Karani. 

A large evergreen tree with a straight bole 
which becomes fluted in advanced age. It grows 
on the west coast to 10 ft. and over in girth, with 
60 ft. stem to the first branch. It is common along 
the western ghats through Cochin and Travancore 
and in Ceylon. 

The wood is pinkish to reddish brown in colour, 
soft, light (sp. gr., 0:50; wt., 31—42 lb./c‘ft.), 
straight-grained and medium-textured. It is liable 
to discoloration and fungal attack, but if convert- 
ed at once and kiln seasoned, good boards little 
liable to fungus attack can be obtained. The 
timber is fairly durable under cover if properly 
seasoned. It can be treated with ease under 
relatively low pressure and complete penetration 
of preservative can be secured in a short time. 
It can be sawn without any difficulty, and the kiln- 
seasoned material can be worked both by hand 
and by machine (Pearson & Brown, I, 143). 
The data for its comparative suitability as timber, 
expressed as percentages of the same properties 
of teak, are: wt., 90; strength as a beam, 95; 
stiffness as a beam, 105; suitability as a post, 100; 
shock-resisting ability, 105; retention of shape, 
70; shear, 70; hardness, 85 (Trotter, 1944, 242). 

The timber is used for packing cases and inter- 
nal boarding. It is also said to be used for cart- 
nafts. It is suitable for plyboards (Pearson & 
wn, loc. cit.) and possibly for pencils and pen- 
ders (Lewis, 58). Howard, however, states that 

wood is of little value (Howard, 162), 


vedbala, malaik- 
SinH.—Katu- 


palavu, 
karanat, 
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CUMINUM Linn. (Umbellijerae)  ——— 
This genus is considered to be m 


Onotypic 
Wever, by 
d cumin ang 
n 
dan. and 


most authors. Burkill (I, 701), ho 
tions two species, one, the cultivate 
the other, an obscure plant from Sy 


C. cyminum Linn. CUMIN 
DEP., Il, 642; C.P., 442; Fl. Bri 
Kirt. & Basu, II, 1227, Pl. 435A. nd., I, 718; 


Sans.—Jiraka, jira; ARaB—Kamuna: Per 
. . tA — 
Zira; Hinpi—Jira, zeera; BENG. Jira. Man 
Jiregire; Tam.—Siragam; TEL.—Jilakara ina 
; ; 
; 


Kan.—Jeerige; MaL.—Jorekam. 
PunsaB—Zira-sufed; Sinp—Zero. 
A small, slender annual herb about 1 ft. high 

with a much-branched angular or striated stem 
bearing 2 or 3 partite linear leaves, bluish green 
in colour and having sheathing bases. The 
flowers are white or rose coloured borne in com- 
pound umbels. The fruits are greyish, about } in, 
long, tapering towards both base and apex, and 
compressed laterally with ridges covered by papi- 
llose hairs. The hairs may be absent in some 
forms. 

The plant is grown extensively in south-eastern 
Europe and north Africa bordering the Mediter- 
ranean sea, and in India and China. It is cultivat- 
ed in almost all the States in India except Bengal 
and Assam. Statistics regarding its acreage and 
production are not available. The chief areas are 
reported to be U.P. and Punjab. In Jaipur an 
area of about 13,930 acres are under cumin culti- 
vation in Khalsa territory (Sidhu, Indian Fmg, 
1949, 10, 119). About 2,000 acres are under cumin 
in Bombay, mostly in north Gujerat 
(Ambekar, Bull. Dep. Agric., Bombay, No. 146, 
1927, 91). In Madras, it is cultivated over limited 
areas in Coimbatore, Cuddapah and Kurnool 
districts. 

The plant prefers a mild climate and ae 
from sea level up to an elevation of 10,000 i i 
is grown, usually, on a small scale under gar A 
conditions and not on a field scale. idie 
Madras and Mysore, it is considered to be 4° 
cate and rather exhausting crop, requiring A 
care and attention. It is cultivated on Jiber / 
manured, well-drained, rich, loamy soils. 
times the manure is applied not directly ‘ae 

‘ S ing it (Naidu, 
cumin crop but to the crop preceding 

Madras agric. J., 1940, 28, 125). 
The crop is grown in two seaso 

the south-west monsoon begins or 

east monsoon ends. It cannot stan 

or moisture or heavy rains during * pre S 

period. For the early crop, the seeds ae 

at the end of April or beginning of 3%? 


her pefore 
e north- 
e heat 


ns, eit 
after the 
d excesslV 

T 


e 


TS a a E, 
Pe late crop they are sown about the end of 
for They are sown broadcast, about 30—35 
The crop needs moderate and well- 


from 


m is 250—300 lb. per acre; a good crop may 


‘jeld as much as 400 lb. (Yegna Narayan Aiyer, 
309). In Jaipur, the yield per acre is reported to 
be about 440 lb. (Sidhu, loc. cit.). 

The crop is liable to attack occasionally by 
mildew (Oidiopsis taurica (Lev.) Salmon); the 
plants turn black and dry up. An effective con- 
trol measure is sulphur dusting (Leafl. Dep. 
Agric, Bombay, No. 8, 1932). Alternaria blight 
(Alternaria burnsii Uppal et al.) has been 
observed to attack crops sporadically in 
Khaira district in Bombay. The damage is slight. 
Leaf-eating caterpillars and root worms have 
been occasionally observed (Naidu, loc. cit.; 
Indian J. agric. Sci., 1938, 8, 49). 

Cumin seeds have an aromatic odour and a 
spicy somewhat bitter taste, and are extensively 
used as condiment. They are used as an essential 
ingredient in all mixed spices and curry powders, 
for flavouring soups, sausages, pickles and cheese, 
and for seasoning bread and cakes. They are 
also candied. In Europe, the use of cumin as a 
flavouring spice has been largely replaced by 
caraway. In indigenous medicine, cumin seeds 


have long been considered stimulant and carmina- 
te. They are stomachic, astringent and useful 
in diarrhoea and dyspepsia. They are now chiefly 
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used in veterinary medicine, T 
7 . The seeds should 

not contain more than 2% foreign organic matter 
E P more than 8% ash (L.P.L., 36; B.P.C., 375). 
E. nalysis of seeds gave: moisture, 11-9; protein 
a a ether extr., 15-0; carbohydrates, 36-6; fibre, 

os mineral matter, 5:8; calcium, 1-08; and 
Phosphorus, 0-49%; iron, 31:0 mg./100 g.; carotene 
calculated as vitamin A, 870 I.U./100 g; and vita- 
min C, 3 mg./100 g. (Hlth Bull, No. 23, 1941, 36). 
i n seeds yield on distillation a volatile oil 
T ee pee with an unpleasant 
stic odour and a spicy, somewhat bitter 
taste. The oil is colourless or yellow when fresh, 
turning dark on keeping. The analytical constants 
of the Indian oil are: die , 0:8945; 25° | 1.4910; 
[a] D» +3:6°; aldehydes, 16%; the oil is solubte 
in 11 vols. of 80% alcohol at 20°. The ranges of 
constants reported by. Parry are: sp. gr., 0-900— 
0-930; n, 1-494—1-507;[«], +3-0 to +8-0°; alde- 
hydes, 25—35% (Rao et al., J. Indian Inst. Sci., 
1925, 8A, 182; Parry, I, 311). 

The chief constituent of the volatile oil is cum- 
aldehyde, C,)H,,0 (p-isopropylbenzaldehyde, b.p., 
235°), which forms nearly 20—40% of the oil. 
Besides the aldehyde, the oil contains p-cymene, 
pinene, dipentene, cumene, cuminic alcohol, 
B- phellandrene, and ¢ .«-terpeneol. Cumene 

(C Hia b-p, 152°) is produced by distilling 
cuminic acid with lime or baryta. Cumaldehyde 
is used in perfumery, and cumene for sterilizing 
catgut (Parry, loc. cit.; Gregory, 218; Kingzett, 

8 
272). The former can be converted into thymol. 

The oil is used in perfumery and for flavouring 
liquors and cordials. It is also used as a carmina- 
tive (B.P.C., 375). ; 

The residue left after the volatile oil extraction 
contains 17-2% protein and 30:0% fat. It can be 
used as cattle food (Finnemore, 641). r : 

Besides the volatile oil, the seeds contain 10% 
fixed oil, which is greenish brown in colour with 


TABLE 1—EXPORTS 


Qty. Value 

(Tons) (Rs.) 

1934/35—1938/39 (av-) 1,169 5,90,710 
1939/40— 1943/44 (av.) 2,369 15,43,414 
1944-45 981 11, 25,242 
1945-46 2,214 31,42, 654 
1946-47 2,082 29,70,210 
1947-48 2,242 33,88,662 
1948-49 1,111 15,90,389 
273 4,48,901 
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TABLE 2—IMPORTS* 
(Ca VES) 
1944-45 3,968 °2,17,115 
1945-46 2,909 2,27,718 
1946-47 2,711 2,76,365 


*Tr. Land Frontier Routes, ending 1946-47. 


a strong aromatic flavour. The oil has the follow- 
ing analytical constants: sp. gr. 0-9256; n™ , 
1-4756; solidifying pt., —8°; sap. val., 179:3; iod. 
val., 91:8; ester val., 176; acid val., 3:3; unsapon. 
matter, 2-06% (Winton & Winton, IV, 422). 

Trade:—The chief trade centres for cumin 
seeds are Jubbulpur, Rutlam, Jaipur and Ganga- 
pur. Cumin is exported from India (Table 1) to 
Ceylon, Straits Settlements, Malaya and East 
Africa. India also imports cumin across the land 
frontiers from Afghanistan (Table 2). 


CUNNINGHAMIA R. Br. (Pinaceae) 

Gamble, 703; Bailey, 1947, I, 912. 

A genus of two species of evergreen conifers 
found in China, of which C. lanceolata (Lamb.) 
Hook. f. syn. C. sinensis R. Br. is grown in India as 
an ornamental plant. It is a tall, handsome tree 
of broad pyramidal habit, and is propagated by 
seeds, sprouts or cuttings. It thrives on light 
loamy soil in warm sunny positions. 

The wood is fragrant, pale yellow, light, soft 
and durable. It yields on steam distillation an 
essential oil containing 7:37% esters, and 29:39% 
alcohols (Wehmer, I, 7). It is used in China for 
house-building, indoor carpentry, masts and 
box-making. It is also valued as coffin wood 
(Dallimore & Jackson, 259). The wood is said to 
be suitable for the manufacture of paper pulp 
(For. Abstr., 1946, 7, 497). 


CUPRESSUS Linn. (Pinaceae) 

A genus of about 12 species of evergreen trees 
or shrubs bearing small, closely pressed 
scale-like leaves and distributed in the Mediter- 

_ ranean region, tropical Asia and North America. 
They are cultivated for their graceful habit and 
dark green foliage. C. torulosa, indigenous to 
India, yields a high class timber. 


1 


E 4g C. lusitanica Mill. syn. C. glauca Lam. Mexican 
_ Cypress, Goa CYPRESS 


D.E.P., Il, 646; Fl. Br. Ind., V, 645. 

A large evergreen tree with spreading branches 

and pendulous branchlets, cultivated in western 

hats on deep rich soil. 

= An aromatic oil is obtained (yield, e. 0-25%), 
) steam distillation from the leaves and young 
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shoots of C. lusitanica. It has a 
sembling that of limes and one E 


ur Te. 


following characteristics: sp. gr. 0. S the 
+9°10'; acid val., 1-0; sap. Ae sae lk] y, 
p v 


after acetylation, 26-6; solubility, 1 in a al 


90% alcohol (Finnemore, 28). The terp, 21: of 
tion of the oil (64%) consists of pa es 


A? carene, 18; d-limonene, 8%: 

amounts of camphene, cymene, myre 

terpinene. It is of value as a PENAN ana a- 

(Poucher, I, 153). Xator 
The wood of var. benthami Carr. has b 

and found suitable for paper pulp (For. eA 

1946, 7, 497). 0 NUM 


C. sempervirens Linn. MEDITERRANEAN CYPRESS 
D.E.P., II, 646; Fl. Br. Ind., V, 645. 
Sans.—Surahva; Hr1npi—Sara, saras; 

Saruboke; Tam. & MaL.—Suram, churam. 
A large evergreen tree attaining a height up to 

100 ft. in India and 150 ft. in the Mediterranean 

countries. There are two well marked varieties 

of this tree, viz., var. horizontalis (Mill.) Gordon 
and var. stricta Ait. (var. fastigiata Hansen; 
pyramidalis Nym.). The former is the wild 

form having spreading branches and grown to a 

small extent particularly on the hills. The latter 

is commonly grown in gardens and has erect 
branches running more or less parallel to the 
stem, giving the tree a narrow pyramidal shape 

(Troup, III, 1161). i 
The tree is propagated by seeds which remain 

viable for a long time. Seedlings are raised in 

boxes from which they are pricked out when a 

few inches high and transplanted when 3 or 4 

years old. The tree thrives in well-drained soils. 

The wood is yellow or light brown, fragrant, 


Mar.— 


moderately hard (wt, 30—37 1b./cft.), o 
grained, easily worked and very durable. i 


for furniture. ; 
d other domestic 
llant to insects. 
t and anthel- 


used for building purposes and 
is suitable for making boxes an 
articles, and is said to be repe 
The wood and fruit are astringen 
mintic (Kirt. & Basu, III, 2379). 
Oil of Cypress is obtained b 
tillation of the leaves and terminal by tiquid 
var. fastigiata. It is a yellowish viscous nage 
(yield, 0-2—1-2%) with a characteristic Et 
The constants of the eS, SiH an 
gr., 0:88—0-90; [»],, + ° to 
val., 1-5—3-0; oe val., 13—22; the 


soluble in 2—7 vol. of 90% alcohol. f sisted © 
oil examined by Schimmel a d “ay sylvestrendh 


a 
terpenes (mostly camphene 8; terpeny! © 
d 


15; an 


65; cymene, 1—2; alcohols, 


tones; 
cypress camphor (C1520) » kg 


her boiling constituents contained cadi- 
distillation residue had a labdanum- 


ghe hig 
ene. The ` : ; 
ne odour and is useful as a fixator material in 


Dee Pr ery. It contains also a sesquiterpene 

er pol boiling between 136° and 138°/4—5 mm. 
A terpineol present as esters consists in part of 
e nenol4 (Finnemore, 27; Parry, I, 35). The 
oil is used for whooping cough by inhalation; its 
fficacy has, however, not been established. 
£ The strobiles of C. sempervirens, free from 
seeds, yield c. 0-415% of an ethereal oil, with 
characters similar to those of the leaf oil (Finne- 
more, 28). A P , k 

The wood yields on distillation 2-55% oil with 
the following constants: d'S , 0-9538: [a], 
5:32°; n , 1-4995; acid val.. 1-40; ester val. 
93-15; ester val. after acetvlation, 40-68: ester val. 
after formylation, 70-14; the oil is soluble in 4—7 
vol. of 90% alcohol (sometimes with slight turbi- 
dity); it is soluble without turbidity in 20 vol. of 
80% alcohol (Chem. Abstr., 1936, 30, 4625). 

The ethereal oil contents of the different parts 
of var. horizontalis are as follows: cones (unripe), 
007; needles, 0:12; green stalks, 0:21; and bluish 
needles, 0:16% (Wehmer, I, 51). 

The seeds of var. fastigiata are reported to yield 
but small quantities of fatty oil; those of var. 
horizontalis contain 10:8% fatty oil (Wehmer, loc. 
cit.) 

C. torulosa D. Don. HIMALAYAN CYPRESS 

D.E.P., II, 646; Fl. Br. Ind., V. 645. 

Punsan—Devidiar, galla; U.P. & JAUNSAR— 
Leauri; GarHwat—Surai; Kumaon—Raisal. 

A large, erect, rather close-foliaged, frost-resist- 
ant tree, usually attaining a height of about 100— 
140 ft. and a girth of about 10 ft. Trees 150 ft. 
high and 37 ft. in girth with a clear bole of 60—80 
e have been observed. The tree occurs wild on 
o na ranges of the Himalayas from Chamba 
none between 5,000 and 9,000 ft. and is ex- 
deci: yi accommodating to varying climates. It is 
ody local in its distribution, occurring in 
e of varying extent, sometimes pure, some- 

ue associated with deodar, spruce, silver fir, 
of Cae or oak. It is found wild on the slopes 

ai ae hill at Naini Tal, the limestone cliffs of 
enc Lokandi in Jaunsar, and in Simla hills, 
etn Hin el Garhwal and other parts of west- 
M, 1158). ayas (Dallimore & Jackson, 283; Troup, 

Althoy 
Stone, it 
tOtks 


gh the tree is found commonly on lime- 
is known to grow on clay slate and other 
as well. 


f d. : 
| teprod a25 fair 


At Dehra Dun it grows rapidly 
dimensions on deep loam. It 
ces naturally from seeds and seedlings 
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Fig. 147.—Cupressus torulosa 


spring up readily on bare, loose ground formed by 
the accumulation of debris at the bases of rocks. 
Direct sowings are not likely to produce good 
results, as the seeds are small and have poor 
germinating power. The best time for sow- 
ing seeds in Garhwal is just after the break 
of the monsoons. In Jaunsar, seedlings can be 
raised either in June or in November. In Dehra 
Dun, seedlings have been raised in November- 
December. Seedlings are pricked out in the 
nursery when large enough, and planted out in 
the third year after sowing. Plants have been 
grown on the Himalayas along with deodar. 

The heartwood is light yellowish brown to light 
brown with fine darker striae or mottling along 
the grain. It is smooth, moderately hard, light 
(sp. gr., 0-49; wt., 30—32 lb./c.ft.), straight- 
grained, even-textured with a cedary scent. It 
seasons without difficulty, and conversion in a 
green state is preferred, The data for its com- 
parative suitability as timber expressed as per- 
centages of the same properties of teak are: 
weight, 75; strength as beam, 70; stiffness as beam, 
80; suitability as a post, 75; shock-resisting ability, 
60; retention of shape, 85; shear, 65; and hardness, 
60 (Trotter, 1944, 243). 
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The wood is one of the most durable of coni- 
ferous woods in India and does not require any 
antiseptic treatment. It can be sawn, planed and 
machined with ease. It has the advantage over 
deodar in that it does not exude any oil and can 
therefore be painted and polished (Trotter, 1944, 
85). It is a timber of the first class and is in great 
demand for building purposes. It is preferable 
to deodar for internal work such as window 
frames, ceilings, panels of doors, and flooring. It 
is also used for outside work, such as weather 
boards, shutters and bridges, and is regarded to 
be equal to deodar for railway sleepers. It is 
commonly used for furniture and is eminently 
suitable for pen holders (Pearson & Brown, II, 
1021). The wood is suitable for second grade 
pencils and battery separators (Rehman & Ishaq, 
Indian For. Leafi., No. 66, 1945, 2; No. 14, 1942, 2). 
The wood is burnt as incense. 


Owing to the loval and often scattered distribu- 
tion of the tree, large supplies of timber are not 
available from any particular locality. Some 
supplies can be obtained from Nawali and Nava- 
giri forests in Garhwal; moderate supplies can be 
had from Chamba, Kulu and Simla divisions in 
Punjab, and from Jaunsar in U.P. 

Steam distillation of the fresh green leaves 
yields (0-5—0-8%) a fragrant, pale brown mobile 
Giga O7 8°) 1-479; [x], +41-72;° 
acid val., 0-68; sap. val., 10-71; sap. val. after 
acetylation, 41-4. The lower boiling fraction of 
the oil consists mainly of d-sabinene. In addition, 
a- pinene, dipentene and terpinene are present 
(Finnemore, 28). The higher boiling fraction 
consists of a mixture of two sesquiterpenes one 
of which is dextrorotatory and the other laevo- 
rotatory; a laevorotatory sesquiterpene alcohol 
appears to be present. The probable presence of 
y-terpineol, which has not been isolated from any 
naturally occurring essential oil, is of interest. 
The acids present in the oil, in the free or com- 
bined state, are propionic, caproic and lauric acids 
[Simonsen, Indian For. Rec., 1923, 10(1)]. 


C. macrocarpa Hartw., C. cashmeriana Royle 
(possibly a form of C. torulosa), and C. funebris 
Endl. (Weepinc Cypress) are commonly grown as 
ornamental plants. The last named is a large 
evergreen tree, native of China, and cultivated 
_ chiefly near temples and monasteries in eastern 
Himalayas. Its wood is moderately hard, (wt., 
b./c.ft.), durable and close-grained. It is used 
China for hulls and decks of boats and for 
meral construction work (Dallimore & J ackson, 
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CURANGA Juss. (Scrophulariaceae) ~~ 

Fl. Br. Ind.; IV, 275. 

A very small genus of diffuse or ; 
distributed in the Indo-Malayan region, Eeth 
terrae (Lour.), Merrill (=C. melissifolia : fel- 
syn. C. amara Juss., is a glabrous, ea 
annual, occurring in Sikkim Himalayas’ oe 
Assam. The plant is used as a febrifuge (Ki and 
Basu, II, 1819). lrt, & 

An amorphous bitter lycoside 3 
with properties similar to dines EETA 
reported to be present in the plant (Webmen 11 
1122). ? ’ 


CURCULIGO Gaertn. (Amaryllidaceae) 

A small genus of about 12 species of herbs 
with tuberous root stocks and usually plicate 
leaves, found throughout the tropics. Many 
species are ornamental. 


C. capitulata Kuntze syn. 

Fl. Br. Ind., VI. 278. 

A tufted herb with plicate leaves and dense 
clusters of yellow star-like flowers borne on a 
short scape. It is found in the tropical Himalayas 
from Nepal eastwards to Bengal, and is frequent- 
ly cultivated for its beautiful foliage. The leaves 
of var. variegata Hort. have longitudinal bars of 
white. The plants require an abundance of water 
and good drainage. à 

The leaves yield a fibre used by hill tribes for 
making false hair. The fruit is edible (Burkill, I, 
704). 


C. recurvata Dry. 


C. latifolia Dry. 

Fl. Br. Ind., VI, 280. 

An ornamental herb with broad curving grace- 
ful leaves and bright yellow flowers occurring in 
Burma and Andaman Islands. It blooms 1n about 
a year and is variable in foliage. The plant pro 
duces numerous suckers which can be remove 
and grown with ease. nd 

A fibre is extracted from the tough leaves, ae 
used for making fishing nets. The fruits are sW z 
and edible. They are reported to increase app 
tite (Burkill, loc. cit.). 


C. orchioides Gaertn. 
D.E.P., II, 650; Fl. Br. Ind., VI. 279. 


; o Gm 
Sans.—Mushali; Hinp1—Kalt musli Pele 
Tala muli; Txrt—Nelatatygadda; Kan. 
tati-gadde. up to 
This small herb with a tuberous root-stock P of 
a rose 


1 ft. long, somewhat fleshy roots an sub-tropic 


leaves is found in India in tp an 
Himalayas from Kumaon eastwards 


Sal 
BENC 
dial 
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from Konkan southwards. 


i tuberous roots are medicinal. They are 
collected v 

d ire ; i 
e oe dried in shade. They are slightly bitter 
go mucilaginous and are considered tonic, alter- 
ay demulcent, diuretic and restorative. They 
am Mally administered in combination with 
a? -ics and bitters in piles, diarrhoea, jaundice 


and used as poultice for itch and 


Bian & Hooper, III, 462; Burkill, I, 703). 

Analysis of the powdered drug gave: ether 
extract, 1-28; alcohol extract, 4-14; water extract, 
19-92; starch, 43-48; crude fibre, 14:18; ash, 8-60; 
tannin, 415% (Dymock, Warden & Hooper, loc. 


cit.). 


CURCUMA Linn. (Zingiberaceae) 

A genus of about 70 species of rhizomatous 
herbs distributed in India, Siam, Malay Archipe- 
iago and N. Australia. About 30 species occur in 
India, of which a few are of economic importance. 


C. amada Roxb. Manco-GINGER 
D.E.P., II, 652; C.P., 443; Fl. Br. Ind., VI, 213; 
Kirt. & Basu, IV, 2422, Pl. 987A. 
Sans.—Karpura-haridra; Hinpi—Am haldi; 
Benc.—A mada; Mar.—Amba haladi; Tet.—_Mami- 
diallam; Tam.—Mangai inji. 
_Aspecies with rhizomes having the characteris- 
tic odour of raw mangoes, occurring wild in parts 
of Bengal, Konkan and Madras. The rhizome is 
„Wed mostly in pickles, and is considered 
pence and carminative. It is applied over 
ntusions and sprains. 
fee plant grows well in fertile soils with 
a drainage and is often grown in gardens 
vic tion with vegetable crops such as Solanum 
cca i w Linn. (brinjal) and Hibiscus 
ed b z inn. (okra). The field is first prepar- 
a Pay cuebing and applying farmyard manure 
ik 1zomes, cut into pieces, are planted at dis- 
ae Ae about 1} ft. each way in May- 
pe 00—250 lb. of rhizomes are required 
Sean The crop needs copious water 
and ae A Harvesting commences in October 
ed up ees till January. Entire plants are lift- 
cleaned -2 â Ctow-bar, the rhizomes are collected, 
about 5 ane dried in shade. The average yield is 
J, 1949/39, “a ae acre (Sankaram, Madras agric. 
a connizomes of C. amada yield 1:1% essential 
linaloo] nE d-« pinene, 18; ocimene, 47-2; 
i entif 1-2; linalyl acetate, 9-1; safrole, 9-3; and 
ited substances, 3-5%; loss during distilla- 


CURCUMA 
tion, 1-7% (Chem. Abstr., 1941, 35, 6393). 


C. angustifolia Rovb. Tue EAST INDIAN ARROW- 
mee BANGOR STARCH 

-E.P., II, 652; C.P., 444; Fl. Br. : : 
Kirt. & Basu, IV, 2418, Pl. 934A. ae 

Hinpi—Tikhur; Mar.—Tavakhira; Tam:—Ara- 
a eS TeL.—Ararut gaddalu, palagunda. 
pe cles occurs in the hilly tracts of Central 

ovinces Bengal, Bombay, Madras and some of 
the lower Himalayan ranges. The tubers or rhi- 
zomes contain starch, which is used as a substitute 
for the true arrowroot powder from Maranta 
arundinacea Linn. 

The plant grows wild in many places. It is 
found in moist and cool situations at altitudes 
of about 1,500 ft, and is cultivated to a small 
extent. The tubers are planted late in autumn 
and watered occasionally during the dry period. 
The harvest is collected in January. A yield of 
3,900 lb. per acre has been reported from 
experimental farms in Madras. The tubers are 
washed and pulped, and the starch separated from 
fibre and other impurities by repeated washing 
and straining through cloth. It is sun-dried and 
ground into flour (yield, c. 12-5%). The product, 
which resembles arrowroot starch to some extent, 
consists of large, elongated, pear-shaped or club- 
shaped starch granules, and is easily digestible. It 
is used in the preparation of milk puddings and is 
recommended for children and invalids. The 
commercial product is subject to adulteration 
with other starches, e.g., tapioca, sweet potato and 
rice flour (Somayajulu, Madras agric. J., 1939, 27, 
442; Winton & Winton, I, 52). There is consider- 
able trade in East Indian arrowroot starch; trade 
data are not available. 


C. aromatica Salisb. Wup TURMERIC, YELLOW 


ZEDOARY 

D.E.P., II, 655; C.P., 443; Fl. Br. Ind, VI, 210; 
Kirt. & Basu, IV, 2419, Pl. 935. 

Hinpi—Jangli-haldi; Benc.—Ban-halud; Mar.— 
Ran-halada; Tam.—Kasturi-manjal; TEL.—Kasturit 

upu; Kan.—Kasturi-arishina. ? 
E ee occurring wild throughout India, and 
cultivated chiefly in Bengal and Travancore. The 
rhizomes are light yellow (internally orange- 
red) and possess a camphoraceous odour. They 
are sometimes used as a substitute for turmeric 
(C. longa) but not as a condiment. ‘They are 
externally applied, in combination with astrin- 
gents, bitters and aromatics, to bruises and 


sprains. 
Analysis of tu 
ether extract, 12- 


bers gave the following values: 
06; alcoholic extract, 1-14; water 
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extract, 6-50; moisture, 13-33; albuminoids, 30-63; 


starch, 23-46; crude fibre, 8-42 and ash, 4:46% 

(Dymock, Warden & Hooper, III, 396). On steam 
distillation they yield c. 6% of a greenish brown 
essential oil with a camphoraceous odour, and with 
the following constants: d, 0°9139; np, 
1-5001; [x] °°, —12-5°; acid val., 0-9; ester val., 
2:03; and ester val. after acetylation, 58°66. The 
oil contains: sesquiterpenes (mainly l-x- and l- 8- 
curcumenes), 65-5; two monocyclic tertiary ses- 
quiterpene alcohols, 22-0; d-camphor, 2-5; d-cam- 
phene, 0-8; p-methoxycinnamic and other acids, 
0-7; and unidentified residues, 8:5% (Rao et al. 
J. Indian Inst. Sci., 1926, 9A, 140; J. chem. Soc., 
1928, 2496). The colouring matter has been identi- 
fied as curcumin (Rao & Shintre, J. Soc. chem. 
Ind., Lond., 1928, 47, 54T). 


C. caesia Roxb. BLACK ZEDOARY 

D.ELP., II, 658; C.P., 443; Fl. Br. Ind.. VI, 212; 
Kirt. & Basu, IV, 2422, Pl. 936. 

Hinpi—Nar-kachura; BENG. & Mar.—Kala- 
haldi; TeEt.—_Manupasupu. 

A native of Bengal where it is cultivated to 


mo some extent. Fresh tubers are pale yellow and 
>» aromatic, and are used as a cosmetic. They are 
ve also used externally for sprains and _ bruises. 


Analysis of tubers gave: moisture, 9-76; essential 

oil and resin, 4:47; sugar, 1:21; starch, 18-75; 

albuminoids, 22-94; crude fibre, 25-20; gums and 
= organic acids, 10-10; and ash, 7:57% (Dymock, 
_ Warden & Hooper, III, 405). 
= Steam distillation of the dried rhizomes of C. 
= Caesia gave 1-6% essential oil containing: d- 
= camphor, 76:6; camphene and bornylene, 8:2; 
Reet 10-5; and unidentified residues, 
“il Ror The essential oil partly solidifies on stand- 


ves consideration (Chem. Abstr., 1940, 34, 
Sete & aut, Proc, nat. ‘Acad. Sci., 


IL, 659; CP, 445; Fl. Br. Ind., VI, 214. 
—Haridra; ARAB. —Kurkum; HINDI, BENG., 
Bire —Haldi, Re gdo Tam.—Manjal; TEL. 


i as a Tee material 
ent. The characteristic yellow 
Sek. 2 


matter, distributed throughout the plant, is espe- 
cially concentrated in the rhizomes. 

The plant is a native of southern Asia (probably 
India) and is cultivated extensively throughout 
the warmer parts of the world. It is grown ona 
large scale in India, China and East Indies. It is 
cultivated in almost all the States in India, parti- 
cularly in Madras, Bengal and Bombay. Reliable 
figures relating to the total acreage and produc- 
tion of turmeric in India are not available. The 
total acreage has been estimated variously from 
60,000 to 100,000 acres, but even the latter figure 
appears to be an under-estimate. In Madras alone, 
30,000 to 40,000 acres are under turmeric, the 
production being estimated to be 100,000 tons per 
annum (Handbook of Commercial Information, 
1937, 330; Seas. Crop Rep., Madras). The 
main regions of cultivation in Madras are Guntur, 
Cuddapah, Krishna, Coimbatore and Malabar 
with 8,065, 3,735, 3,041, 3,676 and 5,775 acres res- 
pectively in 1947-48. In Bombay, about 7,000 
acres are reported to be under turmeric, the chief 
area of cultivation being Satara district. 


There are several varieties of turmeric dis- 
tinguished by the names of localities in which 
they are grown. References are found to two 
cultivated varieties in the reports of various 
States, but as different local names are applied 
it is difficult to. say whether the same two 
varieties are meant in every case. Two 
varieties are cultivated in Bombay, one 
giving a hard and bright coloured rhizome, and 
the other, a somewhat softer, larger and a lighter 
coloured rhizome. The former is more commonly 
employed in dyeing and the latter as a condiment 
(Ambekar, Bull. Dep. Agric., Bombay, No. 146, 
1927, 85). The two varieties cultivated in Assam 
and Bengal are Deshi and Patani (Patni in 
Bengal), the latter having a better colour and 
flavour (Leafl. Dep. Agric., Assam, No. 17, 1939). 
Chinna nadan and Perum nadan are grown in 
Bhavani and Erode Taluks of Madras State, the 
former being more extensively cultivated because 
it grows more vigorously and its rhizome has a 
sweeter aroma (Rajaratnam, Madras agric. J. 
1923, 11, 42). Turmeric cultivated in the hills is 
reported to be of a better quality than that raised 
in the plains. It is stated that the same variety 
when grown in the plains and on the hills shows 
distinct differences in quality and yield (Nara- 
simham, Madras agric: J., 1931, 19, 256). Madras 
turmeric is highly esteemed in the market. 

Cultivation: —The crop requires a hot and moist 
climate, a liberal water supply and a well-drained 
soil. ‘Tt thrives on any soil—loamy or alluvial— 
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but the soil should be loose and friable. Gravelly, 
clayey and stony soils are unsuitable for the 
development of rhizomes. In tracts of heavy 
rainfall, as in the west coast, it is grown as a rain- 
fed crop. In other areas, it is cultivated under 
flow or lift irrigation. Turmeric can be success- 
fully grown in paddy fields on raised beds beyond 
the reach of-stagnant water. It is usually rotated 
with Eleusine coracana Gaertn. (ragi), Oryza 
sativa Linn. (paddy), Saccharum officinarum 
Linn. (sugarcane) and other crops. It is rarely 
cultivated as a pure crop; it is usually grown 
mixed with castor, maize, ragi, onions, brinjal, 
tomato, etc. Short duration catch crops like 
French beans (Phaseolus vulgaris Linn.) are some- 
times raised in turmeric fields in Ceylon (Paul 
& Fernando, Trop. Agriculturist, 1941, 97, 10). 
The field should be well prepared by ploughing 
and turning over to a depth of about one foot 
and liberally manured with farm yard and green 
manures. Sometimes tank silt is applied or cattle 
and sheep penned on the fields. Potash and 
organic manures are beneficial (Rao, Madras agric. 
J., 1949, 36, 323; Nair, Allahabad Fmr, 1946, 20, 
146). After the manure is spread and the field is 
ploughed 3—4 times till a good tilth is obtained, 
ridges are made, 9—10 in. high and 18—20 in. 
broad with channels between rows for irrigation. 
Sets or fingers of the previous crop with 1 or 
2 buds are planted 3 in. deep at distances of 
12—15 inches in April-August at the rate of 
1,500—1,800 lb. per acre (Narasimham, loc. cit.; 
Lakshmanan, Madras agric. J., 1949, 36, 267). 
Field experiments in Ceylon have shown that 
plants spaced 6 in. x6 in. yield significantly more 
of rhizomes than plants spaced 12 in.x12 in. or 
more. The plants thrive well in partially shaded 
areas, but shade adversely affects the yield 
(Paul & Fernando, Trop. Agriculturist, 1944, 
100, 9). Weeding and hoeing are necessary at in- 
tervals. The crop is ready for harvesting in 
about 9—10 months when the lower leaves turn 
yellow. The rhizomes are carefully dug up with 
hand picks. The yield is very variable, ranging 
from 12,000 to 22,000 lb. of green or raw turmeric 
per ac, but yields as high as 25,000 lb. per acre 
have ween recorded (Madras agric. J., 1937, 25, 25; 
Ambekar, loc. cit.; Narasimham, loc. cit.). 
Turmeric is subject to leaf-spot and rhizome- 
rot diseases. Leaf-spot is caused by Taphrina 
maculans Butler, and is common in turmeric 
growing areas of Gujarat and Madras. Its appear- 
ance in an epidemic form has been reported from 
Orissa and Hyderabad. Yellow spots appear on 
the leaves and the leaves dry up. Spraying with 
Bordeaux mixture or by any one of the non- 
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metallic fungicides is suggested as a remedy 
(Mundkur, 110). Among the insect pests, shoot 
boring caterpillar (Dichocrosis punctiferalis Gd.) 
affects turmeric crops. It bores into and cuts the 
central shoot, as a result of which the plant dries 
up. Removal of affected shoots in the initial 
stages of the attack and destruction of larvae are 
the only practicable control methods. A number 
of other minor pests attacking leaves and stalks 
have been recorded (Yegna Narayan Aiyer, 288; 
Ramakrishna Aiyer, 339). 

Curing and preparation for the market :—The 
rhizomes, which are brownish yellow-in colour, 
consist of a central bulbous portion bearing a 
number of finger-like lateral offshoots. The 
bulbous and finger-shaped parts are separated, 
and the long fingers which generally command a 
high price in the market, are broken into conve- 
nient bits. They are freed from adhering dirt 
and fibrous roots and subjected to a process of 
curing and polishing. The curing consists in 
cooking the rhizomes in water until they become 
soft. A few leaves of turmeric are usually added 
to the water in the cooking vessel. Addition of a 
little cowdung is said to intensify the colour of 
the product (Leafl. Dep. Agric., Assam, loc. cit.)., 
The cooking should be thorough as otherwise, the 
product is liable to insect attack. The duration of 
cooking varies in different localities from about 
30 min. to 6 hrs. (Rajaratnam, loc. cit.; Narasim- 
ham, loe. cit.; Ramanna, Mysore agric. J., 1935, 
15, 136). The cooked rhizomes are allowed to 
cool gradually, and spread out in the open to 
dry, with intermittent turning over to ensure uni- 
formity in drying. The dried rhizomes are 
either rubbed on a rough surface or are trampled 
upon to remove the outer skin and to give them 
an attractive colour and polish. 

Various improvements in the cooking vessels 
and heating furnaces, and in the methods of 
polishing the product, have been suggested. The 
Sindwahe furnace used in Kurnool district for 
making jaggery has been employed for cooking 
the rhizomes, using dried leaves of turmeric as 
fuel (Madras agric. J., 1938, 26, 444). A polish- 
ing drum (2 ft. long x3 ft. diam.), of expanded 
metal, horizontally mounted and rotated by a 
handle at 30 r.p.m. has been designed by the 
Madras Agricultural Department. The expanded 
metal is covered on the outside with a light 
wrapping of woven wire to prevent the small 
pieces from falling through. It can take in a 
charge of 70 lb. of turmeric, and the polishing is 
complete in 7 minutes (Madras agric. J., 1938, 26, 
79). Sprinkling of water during the polishing is 
said tọ improve the colour (Karunaratne, Trop. 
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Fig. 148.—Cured rhizomes of Curcuma longa 


Agriculturist, 1937, 89, 350). The yellow dust 
obtained during polishing is used as manure for 
paddy fields (Rao, loc. cit.), 

The outturn of the dried product varies with 
the quality and ripeness of the raw tubers and 
ranges from 17 to 25% of the fresh material 
(Yegna Narayan Aiyer, 285). Cured and finish- 
ed turmeric is brittle; it has a shining yellow 
colour on which its market value depends. In 
some areas a special treatment is given to im- 
prove the appearance of the product. This con- 
sists in soaking the material for 10 min. in an 
aqueous extract of tamarind to which has been 
added a paste of turmeric. In Mysore, the 
poorly developed red branches of the rhizomes 
of one variety are separated, cut into pieces and 
utilized, without curing, for preparing Kumkum 
(Ramanna, loc. cit.). 

Uses:—Turmeric (rhizomes or powder) is an 
auspicious article in all religious observances 
in Hindu households. It is a normal constituent 
of condiments, curry powders and prepared 
mustards. It is used also for dyeing wool, silk 
and unmordanted cotton to which it imparts a 
yellow shade in an acid bath. In spite of its 
poor light-fastness it is still used for dyeing 
cotton, sometimes in combination with other 
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natural dyes like indigo and safflower to impart 
different shades. Turmeric was in use, until 
recently, in England for dyeing wool and silk in 
the formation of olive browns and other com- 
pound colours. It is used as a colouring matter 
in pharmacy, confectionery and _ food-industry. 
Turmeric paper is an official reagent in the 
British Pharmacopoeia for testing alkalinity. A 
diluted tincture of turmeric is suitable for use aga 
fluorescence indicator even in brown and yellow 
solutions (Chem. Abstr., 1938, 32, 6579). 

In Indian systems of medicine, turmeric is used 
to some extent as a-stomachic, tonic and blood 
purifier. It is also prescribed as an antiperiodic 
alterative. Mixed with warm milk it is said to 
be beneficial in common cold. The juice of the 
fresh rhizome is used as an antiparasitic for many 
skin affections. Externally, it is applied to indo- 
lent ulcers, and a paste made from the powdered 
rhizome along with lime forms a remedy for in- 
flamed joints. A decoction of the rhizome is 
said to relieve the pain of purulent ophthalmia. 
Oil of turmeric, distilled from the dried rhizomes, 
has feeple antiseptic properties. It is an antacid 
and, in small doses, acts as a carminative, 
stomachic, appetiser and tonic. In large doses, 
(2—4 c.c. of concentrated solution), however, it 
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TABLE 1— EXPORT OF TURMERIC 


Qty. (Cwt.). 
-- Noam. Eeen — 


~ 


1943/44-1946-47 1947-48 1948-49 1949-50 


1945/46 
(av.) 

United ES 

Kingdom — — 4,588 10,065 11,069 
Ceylon — - 15,842 14,053 14,949 
Arabia 4,387 1,297 1,680 12,457 6,352 
Pakistan — — 2,103 51,918 59,843 
U.S.A. 3,466 13,306 6,291 10,892 12,818 
Other 

Countries 48,902 68,680 30,533 51,651 62,509 


CURCUMA 
Val. (Rs.) 

aes Aaa SS SSS SS 

1943/44- 1946-47 1947-48 1948-49 1949-50 
1945/46 
(av.) 

— — 2,97,411 5,46,363 6,44,235 

— — 7,68 ,A54 7,338,250 8,06,370 

1,02,048 41,764 91,934 7,51,833 3,84,866 

— = 96,684 268,81,371 37,22,991 

1,03,298 5,36,131 3,39,321 6,38,431 10,£7,565 

13,55,227 26,36,751 16,49,278 30,71,000 39,91,471 


appears to act as an antispasmodic inhibiting 
excessive’ peristaltic movements of the intestines 
(Chopra et al., Indian J. med. Res., 1941, 29, 769). 
_ Athalysis of Indian turmeric gave the following 
values: moisture, 13-1; protein, 6-3; fat, 5-1; 
mineral matter, 3-5; fibre, 2-6; carbohydrates, 
69-4%:; carotene calculated as vitamin A, 50 LU./ 
100 g. (Hlth Bull., No. 23, 1941, 37). The essen- 
tial oil (5-8%) obtained by steam distillation of 
dry rhizomes has the following constants d3%., 
O20; °° 1-5054; [el —17-3%; ester) valbysi2; 
and acet. val., 26-3. It contains d-«-phelland- 
rene, 1; d-sabinene, 0-6; cineol, 1; borneol, 0-5; 
zingiberene, 25; sesquiterpenes (turmerones), 58% 
(Kelkar & Rao, J. Indian Inst. Sci., 1933, 17A, 
7). A ketone. Cis Ho) O, and an alcohol, 
Co H ,,OH. identified as p-tolylmethyl carbinol, 
have peen obtained from the volatile distillate 
(Chem. Abstr., 1933, 2%, 4876). The crystalline 
colouring matter, curcumin (yield, c., 0-6%; m.p., 
180—183°), is a diferuloyl methane of the formula 
Co; Hey Oe. it dissolves in concentrated sul- 
phuric acid giving a yellow-red colouration. The 
antioxidant properties of curcuma powder are 
probably due to the phenolic character of curcu- 
min (Mayer & Cook, 93; Chem. Abstr., 1948, 42, 
8496). The choleretic action of the essential oil 
is attributed to p-tolylmethyl carbinol. The 
_dyestuff acts as a cholagogue causing the con- 
traction of the gall bladder (Chem. Abstr., 1934, 
28, 3833; 1935, 29, 1492; 1936, 30, 6822). 

The colouring métter of turmeric can be 
extracted from tke powder either by direct 
solvent extraction or by extraction with 
aqueous alkali and subsequent precipitation with 
acid (Chem. Abstr., 1938, 32, 6402; 1941, 35, 7656). 
Products containing the total active constituents 
of turmeric and useful in the treatment of gall 
complaints have been prepared from aqueous 
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extracts of the rhizomes (Chem. Abstr., 1934, 
28, 4179; 1935, 29, 5992; 1943, 37, 3230). Curcumin 
is used as a dye for silk, paper, wood and food- 
stuffs in China (Mayer & Cook, loc. cit.). 


Trade :—A large part of the turmeric produced 
in India is consumed within the country and 
only the surplus is exported. The cured product 
is sorted out into fingers. bulbs, rounds and 
splits, and graded into ‘large’ and ‘small’, accord- 
ing to market requirements. The fingers are 
considered superior in quality. 

Turmeric for export is usually repolished and 
sometimes coloured. The importing countries of 
Indian turmeric are Pakistan, Ceylon, U.K., 
U.S.A., and Straits Settlements. Table 1 sum- 
marises the data relating to the export of tur- 
meric. 

There is considerable inter-State trade in 
turmeric. The wholesale -price which was about 


one anna per lb. in 1937, reached 9 annas per lb. 


in 1947. and declined to 53—63 annas per lb. 
in 1948. 


C. zedoaria Rosc. ZEDOARY 

D.E.P., II, 669; C.P., 444; Fi. Br. Ind., VI, 210; 
Kirt. & Basu, IV, 2420, Pl. 934 B. 

Hindr, Benc.. Mar.. Kan. & Gus.—Kachura; 
Tam.—RKichilt-kizhanghu; TeL.— Kachoram; Mat.— 
Pula-kizhanna. 

A species growing wild in eastern Himalayas 
and in the moist deciduous forests of the coastal 
tract of Kanara. It is a native of north east 
India and is widely cultivated in many parts of 
India, Ceylon and China. 

The plant is propagated by tubers. The 
rhizomes are cut into small pieces bearing buds, 
and planted in raked soil at the beginning of the 
monsoon. Areca nut plantations which provide 
shady conditions, and banks of irrigation 
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channels, afford congenial conditions for the culti- 
vation of C. zedoaria. A two-year rotation pro- 
vides sufficient time for the full development of 
the rhizomes (Dhaneshwar, Indian For., 1940, 
66, 479). 

C. zedoaria closely resembles C. longa in 
appearance. The plant grows to a height of 
about 13 ft. and bears green leaves with brownish 
purple veins. The rhizomes are large and fleshy. 
They are cut into thin transverse sections and 
dried. Dried slices, usually of a greyish buff 
colour and possessing an agreeable musky odour 
with a camphoraceous note, form the article of 
commerce. They have a pungent and somewhat 
bitter taste. 

The tubers are rich in starch. The Shoti Starch 
of commerce is a product extracted from the 
tubers and used as a substitute for arrowroot and 
barley. It is highly valued as an article of diet, 
especially for infants -and convalescents. It is 
cooling and demulcent, and is often made into 
confections. A red powder, Abir, is prepared 
from powdered rhizomes by treatment with a 
decoction of sappan wood. 

For preparing shoti starch, the rhizomes are 
washed, cleaned, and made into paste in a grind- 
ing stone. The paste is stirred up with water and 
the starch allowed to settle. The supernatant 
liquid is decanted, the residue again stirred up 
with water, strained through muslin and the 
starch allowed to settle. The process is repeated 
several times until the bitter taste is removed and 
a white product is obtained. The flour is finally 
dried in the sun (Das Gupta & Subrahmanyan, 
Agric. & Live-Stk India, 1934, 4, 645; Dhaneshwar, 
loc. cit.). 

Shoti starch (flour) is produced in Bengal on a 
cottage industry basis. Analysis of a commercial 
sample gave the following values: moisture, 13-1; 
ash, 1:01; and starch, 82°6%. Nearly a third of 
the starch is amylose (Mukherjee & Bhatt- 
acharya, J. Indian chem. Soc., Ind. & News 
Edn., 1945, 8, 4). Microscopic examination shows 
that shoti starch granules resemble closely those 
of arrowroot starch. The starch gives highly 
viscous pastes with water. The viscosities of 
0-1% solutions of shoti, potato and rice starches at 
25°, as measured in an Ostwald viscosimeter, are 
108, 125 and 18-8 secs. respectively (Das Gupta & 
Subrahmanyan, loc. cit.). | 

Steam distillation of the rhizomes yields (1-27) 
a light yellow oil. A sample of commercial oil 
from the Kerala Soap Institute, Calicut, had: sp. 
gr. 30°, 0-9724; and n °, 1-5002. It contained: 
d- x-pinene, 1:5; d-camphene, 3:5; cineol, 9-6; d- 
camphor, 4:2; d-borneol, 1:5; sesquiterpenes, 10; 
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sesquiterpene alcohols, 48; residue, 21% (Rao 
et al, J. Soc. chem. Ind., 1928, 47, 171T). The 
odoriferous constituent is said to be a sesqui- 
terpene alcohol belonging to the tricyclic group 
(Finnemore, 184). 

The rhizome possesses stimulant and carmina- 
tive properties. A decoction of the rhizome 
administered along with long pepper, cinnamon 
and honey, is beneficial for colds. In indigenous 
medicine, it is prescribed as a stomachic. It has 
a local effect on the digestive organs similar to, 
but milder than, ginger and has been occasionally 
employed as a gastro-intestinal stimulant in 
flatulent colic (U.S.D., 1652). Zedoary is used 
in the manufacture of liqueurs, stomach essences 
and bitters and in perfumery and cosmetics (J. W. 
Parry, 168; Hill, 467). 

Zedoary was an exportable commodity. The 
quantities exported from the port of Alleppey 
during 1933/34—1937/38 are given in Table 2. 
Export figures for later years, and figures from 
other Indian ports are not available. 


TABLE 2 
Qty. Value 
(Cwt.) (Rs.) 
1933-34 1.204 13,846 
1934-35 1,165 16,501 
1935-36 804 1,050 
1936-37 1,755 27,203 
1937-38 1,209 25,389 


The starchy rhizomes of C. pseudomontana 
Grah. (Konkan—Sinderwani, sindarbar), occur- 
ring in Konkan and Anamalai hills, C. leuco- 
rhiza Roxb. (Benc.—Tikar), and C. rubescens 
Roxb. found in Bihar and Bengal, are utilized as 
sources of starch in the regions of their 
occurrence. 


CUSCUTA Linn. (Convolvulaceae) 

A genus of about 180 species of leafless twining 
parasites with slender yellowish stems, distribut- 
ed in tropical and temperate regions. About 6 
species occur in India. 


C. reflexa Roxb. 
D.E P., Il, 671; Fl. Br. Ind., IV, 225. 
Sans.—Amarvela; Hinpi—Akasbel; 
Haldi-algusi-lutta; Gus.—Akaswel; 
Nirmuli; TEL—Sitamma pogu nalu. 
Punsas—Nilathari, amil. k 
A parasitic climber common throughout India 


BENG.— 
Mar.— 
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CYAMOPSIS 


and Ceylon up to an altitude of 8,000 ft., some- ; 


times completely covering bushes and trees. 

The plant is purgative, and is used internally 
in protracted fevers, retention of wind, and 
induration of the liver. It is applied externally 
for itch; a decoction of the plant is used as a 
wash for sores (Kirt. & Basu, III, 1742). 

The seeds are alterative and are used in 
purgative preparations. A cold infusion is given 
as a depurative. 

Seeds of C. reflexa contain the pigments, amar- 
belin (CygH,,0,, m.p., 234°) and cuscutin 
C,;Hi20, , m.p., 208—9°). They contain a wax 
consisting of esters of higher aliphatic alcohols 
with saturated fatty acids, containing 26 and 28 
carbon atoms among which cerotic acid has been 
identified. The seeds yield a transparent, green- 
ish yellow, semi-drying oil with the following 
constants: sp. gr. 8°, 0-9352; n°, 1-4820; acid 
val. 3-25; sap. val., 189-5; acet. val, 17-4; 
Hehner val., 93-0; iod. val., 96-9; and unsapon. 
matter, 1:-5—1-8%. The component acids are: 
linolenic, 9-92; linolic, 17-26; oleic, 25-58; stearic, 
27:2; and palmitic, 11:5%. The unsaponifiable 
fraction contains a phytosterol, m.p., 134—5°. The 
stems also contain cuscutin (Agarwal & Dutt, J. 
Indian chem. Soc., 1935, 12, 384, 587; 1936, 13, 
264; Agarwal, ibid., 531; Gupta et al., Proc. nat. 
Acad. Sci., India, 1940, 10, 68; Mayer & Cook, 191, 
251). C. chinensis Lam., another common plant 
found in many parts of India, has properties simi- 
lar to those of C. reflexa. The seeds are said to be 
tonic, diaphoretic and demulcent (Kirt. & Basu, 
III, 1748). 


CYAMOPSIS DC. (Leguminosae) 

A small genus of 4 species of erect annuals 
distributed in tropical Africa and Asia. C. tetra- 
gonoloba is grown in India as a vegetable, fodder 
or green manure crop. 


C. tetragonoloba (Linn.) Taub. syn. C. psorali- 
oides DC. CLUSTER BEAN 

D.E.P., II, 673; C.P., 449; Fl. Br. Ind., II, 92. 

Sans.—Bakuchi, dridhabija, goraksha phalini, 
gorani; Hinnpi—Gowar; Gus.—Guwar; Mar.— 
Bavachi, gowar; Tam.—Kothaveray; TEL.—Gor- 
chikudu; Kan.—Gori kayi. 

Punsan—Kulti, guar, kwwara. 

A robust erect annual, 3—10 ft. high, bearing 
clusters of thick, fleshy pods, 14—4 in. long, 
‘each containing 5—12 seeds. 

The plant is probably indigenous to India 
-though it has never been found in a wild state. 
It is cultivated nearly throughout the country. 
There are several varieties distinguished by the 
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Fig. 149.—Cyamopsis tetragonoloba 


height of the plant and the size and shape of the 
pods. Two varieties are recognized—giant and 
dwarf. The former is commonly grown in 
Gujarat, while the latter is more popular in 
Punjab and in U.P. (Dutt & Pugh, 354). Of the 
two forms obtaining in Punjab, one is smooth, 
and is grown for the pods used as vegetable; the 
other is coarse and rough due to the presence of 
small stiff hairs on all the parts, and is commonly 
used for fodder (Indian Fmg, 1940, 1, 181). The 
strain, Fo S II, evolved in Punjab for fodder pur- 
poses, yields 15—20% more than others (Agric. 
& Anim. Husb., India, 1933-34, 1934-35, pt. I, 
1936, 124). In Bombay, 3 forms are recognised, 
viz., Pardeshi, about 6 ft. high, grown mainly for 
the pods which are used as vegetable; Sotia- 
guvar, 8—10 ft. high, used as shade or green 
manure plant, the pods also being used as vege- 
table, and Deshi, 44—5 ft. high, grown as a dry 
crop mainly for seeds. 

The plant is hardy and drought-resistant: It 
grows well on deep alluvial soils and sandy 
loams. It is cultivated usually as a mixed crop. 
In northern India it is generally sown in May- 
June and harvested in September—October; in 
certain areas, sowing is extended to September— 
October, and the crop harvested in February 
(Mukerji, 201; Sankaran, Madras agric. J., 1943, 


CYAMOPSIS 


31, 201). Seeds are generally sown broadcast, 
but in dry farming areas they may be sown 
by drill (Indian Fmg, loc. cit.). The seed rate is 
variable, ranging from 16 lb. per acre for seed 
crops to 32-36 lb. per acre for fodder and green 
manure crops (Roberts & Kartar Singh, 458). 

The crop comes into bearing in 3—3} months 
after sowing. The early crop is usually utilised 
for green manure and the later crop for fodder 
and seed. For green manuring and fodder, the 
crop is harvested either at the flowering stage, 
or when the pods have just begun to form, and 
for seed, when fully mature. A yield of about 
10,000 lb. of green fodder and 600—800 lb. of seed 
per acre are obtained under unirrigated condi- 
tions; under irrigation the yields are nearly 
double (Roberts & Kartar Singh, loc. cit.). 

The young tender pods are eaten as vegetable. 
They are also preserved after drying and salting 
(Chandrasekharan & Ramakrishnan, Madras 
agric. J., 1928, 16, 6). Analysis of pods gave: 
moisture, 82-5; protein, 3-7; fat (ether extr.), 0-2; 
fibre, 2-3; carbohydrates, 9-9; mineral matter, 1-4; 
calcium, 0-13; phosphorus, 0-05%; iron, 5-8 mg./ 
100 g.; carotene calculated as vitamin A, 330 I.U./ 
100 g.; vitamin C, 49 mg./100 g. (Hlth Bull., No. 
23, 1941, 32). 

The plant is used as a nutritious green 
fodder for horses and cattle. The woody stalks, 

Y however, are said to cause tympanites (Roberts & 
i Kartar Singh, loc. cit.). The average composition 
oe of cluster bean hay (from Mysore) is reported 


to be: crude protein, 25-21; fibre, 13:82; N-free 

extr., 43:59; ether extr., 0-87; total ash, 

cae 16-51% (Sen, Misc. Buli., I.C.A.R., No. 25, 1946, 
Appz. 1). 


The seeds are highly valued as cattle feed. 
_ They are converted into dhal, cooked and fed to 
_ cattle with a little mustard oil (Roberts & Kartar 
a Singh, loc. cit.). The digestible nutrients 
AR per 100 lb. (on dry wt. basis) of the green feed 
Eo and the seed are as follows: Green feed—crude 
nT ein, 6-63; carbohydrates, 40-73; and ether 
0-67 1b.; nutritive ratio, 6-4. Seed—crude 
33- 23; carbohydrates, 39-93; ether extr., 
nutritive ratio, 1-4 (Sen, Misc. Bull., 

, No. 25, 1846, Appx. III). 
uM: The seed flour of guar is the com- 
ource of a gum used in food, 
textile industries. The gum-contain- 
on is separated from the outer coat 
hrough milling. Various grades 


ar 


ts to meet specific require- 


been prepared ranging from. 
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guar flour consists mainly of galactomannan, con- 
taining 34-5% d-galactose anhydride and 63-4% d- 
mannose anhydride (Chem. Abstr., 1948, 42, 7073). 
The flour is dispersible in hot or cold water 
yielding dispersions with exceptionally high 
viscosities at low concentrations and possessing 
5—8 times the thickening power of ordinary 
starch (Food Manuf., 1948, 23, 302). 

Aqueous dispersions of the gum are practically 
neutral in reaction. Their viscosity is somewhat 
affected by changes in pH. or electrolyte concen- 
tration. Alkalis and strong acids cause loss in 
viscosity and borax brings about gelation. Addi- 
tion of tannin results in the separation of the 
gum-tannin complex. ` Redispersion is obtained 
by heating, but on cooling the complex is again 
precipitated (Mantell, 127). 

Guar flour is of value as a beater additive for 
improving the strength of certain grades of paper. 
An addition of 0-5% or less of guar gum enhances 
the strength of tissue sheets. When added to the 
extent of 1%, it imparts resiliency to alkaline- 
filled or clay and rosin-sized paper. Its addition 
is several times more effective than an equal 
weight of beater starch for imparting strength to 
rag content paper. Due to its colloidal nature, 
the gum acts as a stabilizer and thickener in 
food products like ice-cream, bakery mixes and 
salad dressings. In textile manufacture, guar 
flour is used in warp sizes, printing pastes and 
certain finishing operations (Mantell, loc. cit.). 
Guar gum has also been employed for back- 
ing postage stamps (American News File, Agric., 
suppl., July, 6, 1949, 3). The triacetate of gala- 
ctomannan from guar gum can be cast into 
strong, transparent, flexible films (Chem. Abstr., 
1948, 42, 7073). 


CYANANTHUS Wall. ex Benth. (Campanu- 
laceae) 
D.E.P.. II. 674; Fl. Br. Ind., III, 433. 


A genus of about 23 species of annual or peren- 
nial herbs occurring in the Himalayas, Tibet and 
China. C. lobatus Wall., the true Nirbisi of 
Nepal, is an adulterant of aconite. The root boil- 
ed in oil is used as liniment in chronic rheuma- 
tism. The calyces of an unspecified species (pro- 
bably C. microphyllus Edgew. syn. C. linifolius 
Wall.) with a mawkish sweet taste, are used in 
asthma (Dymock, Warden & Hooper, III, 400; 
Chopra, 481). 


CYANOTIS D. Don (Commelinaceae) 

A genus of about 60 species of prostrate or 
creeping herbs distributed in the tropical zones 
of the old world. 
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C. axillaris Roem. & Schult. £. 

D.E.P., Il, 674; Fl. Br. Ind., VI, 384. 

Hinpi—Baghanulla, soltraj; Mar.—Nirpulli; 
Tam.—Nirupalli, TEL.—Golagandi. 

Bompay—Itsaka; Mapras—Valukkeippul. 

This species is distributed throughout India and 
Ceylon. The seeds are edible. They contain: 
starch, 55—64; albuminoids, 14—16%. On account 
of their small size, a great deal of labour is in- 
volved in collecting them, but they are consider- 
ed nutritious and are eagerly sought for during 
times of dearth. The plant is used in external 
applications in cases of ascites (Burkill, I, 716; 
Chopra, 481). 


C. cristata D. Don, another species distributed 
throughout the hilly regions of tropical India, is 
a good forage. It contains about 8% albuminoids 
(Burkill. loc. cit.). 

The fusiform tuberous roots of C. tuberosa 
Schult. f., a species occurring in the Deccan 
peninsula, are said to be useful in continuous 
fevers (Chopra, loc. cit.). 

C. barbata Kunth, C. cristata and C. axillaris 
are common ornamental plants of the rockery. 
They grow on thin layers of gravel over sheer 
rock and are extremely pretty when seen in 
flowering patches of blue, rose or purple. 


CYATHEA Sm. (Cyatheaceae) 

Gamble, 759. 

A genus of about 240 species of tree ferns of 
attractive appearance distributed in tropical and 
subtropical zones. C. brunoniana C. B. Clarke 
> & Baker (NepaL—Unyo, pakpa; Lercuna—Pashien, 
pasen), is a species met with in eastern Nepal, 
Sikkim, Bhutan, Darjeeling and Khasi hills at 
elevations of 4,000—7,000 ft. It is common in 
the forests round Darjeeling and attains a height 
of 30—40 ft. and 1 ft. diam. The soft pith is 
edible. 


CYATHOCALYX Champ. (Annonaceae) 

Wi sre ind, I 53: 

A genus of about 18 species of trees occurring 
chiefly in Malaysia, Burma and Ceylon. 

C. zeylanicus Champ. which occurs in western 
ghats, Travancore, Malabar and Ceylon is a 
straight tall tree with slender, horizontal or de- 
flexed branches. The wood is yellowish white, 
moderately hard, and may be used for making 
lacquered sticks (Gamble, 16). 


CYATHULA Blume (Amaranthaceae) 

A genus of about 18 species of herbs and under- 
shrubs distributed in tropical Asia, Africa and 
America. 


CC-O. In Public Domain. Gurukul Kang Collection, Haridwar f eie 
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C. prostrata Blume 

EL Br. Ind., IV, 722. 

A slender herbaceous prostrate plant with 
branches 1—2 ft. high, distributed in Bengal, 
Assam, Sikkim, Deccan peninsula and Ceylon. 

A decoction of the roots is given for dysentery 
in Malaya. The burs are used for the same pur- 
pose in parts of Africa. The plant is also used 
in external applications for various skin com- 
plaints (Burkill, I, 718; Dalziel, 37). 


CYCAS Linn. (Cycadaceae) 

D.E.P., I, 675; Fl. Br. Ind., V, 656; Bailey, 1947, 
I, 931, Pl. 33 & Figs. 1180-2. 

A genus of evergreen, palm-like plants com- 
prising about 16 species found wild or cul- 
tivated in the tropical and sub-tropical regions 
of the world. About 5 species occur in India. 

C. circinalis Linn. (Sans.—Varaguna; HINDI— 
Jangli-madan-mast-ka-phul; TEL.—Kamkshi; 
Tam.—Canningay, madanagama; Kan.—Mundica- 
lu; Mau.—Intalappana), is a dioecious plant, 
6—20 ft. high, occurring wild in south India and 
Orissa, and occasionally grown in Indian gardens. 
A sago, similar to that obtainable from palms 
is extracted from the trunk, when the plant is 
about 7 years old (before fruiting). The plant 
is felled and after removing the outer bark, the 
core is cut into discs, sun-dried and ground into 
meal. On stirring up the meal with water and 
settling, the starch separates out. About 5 lb. 
of sago are obtained from a stem 4 ft. long. The 
large, ovalish, orange-red seeds from a fruiting 
plant yield annually about the same quantity of 
starch, and apparently, it is more economical to 
extract starch from the seeds than from the 
felled plant. The seeds contain starch (c. 31%), 
a toxic glucoside, pakoein, phytosterin and a 
reducing sugar. The toxic principle can be 
removed by washing the ground flour repeatedly 
with water. Washed flour is used as food during 
periods of scarcity in India and Ceylon. Its conti- 
nuous use is said to cause intestinal troubles 
(Burkill. I, 720; Wehmer, I, 1). 

The bark and seeds ground to a paste with 
ceconut oil; are used as poultice for sores and 
swellings. The juice of the tender leaves is said 
to be useful for flatulence and vomiting. 
The pollen is narcotic (Burkill, I, 721). The stem 
yields a gum (Gamble, 721). 

C. revoluta Thumb. (Tam.—Madanagameswari) 
is cultivated in Indian gardens. The seeds con- 
tain: crude protein, 14; soluble non-nitrogenous 
substances, 68; and combined formaldehyde, 
0-164—0-22%. About 90% of thé formaldehyde 
can be removed by washing the seed flour with 
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water. Washed meal is cooked and eaten 
(Burkill, I, 719; Chem. Abstr., 1937, 31, 2640). 


The root tuber contains starch (c. 18%). The 
seeds yield 20-44% fat (ether extr.) with 
the following constants: acid val., 182-25; sap. 


val., 199-76; iod. val., 59-82; and unsapon. matter, 
4-60%. The fat melts at 43:3—44:0°. The com- 
ponent fatty acids are: palmitic, stearic, oleic, 
and a small amount of behenic acid (Chem. Abstr., 
1950, 44. 5618). The plant is said to be tonic; 
it promotes expectoration (Kirt. & Basu. IV, 2397). 
C. rumphii Mig. (Tam.—Kama, paiyindu; TEL. 
Ranaguvva; Mat.—Tutappana; Kan.—Godduyi- 
calu; Urtya—Rosaimaro), is found in Bengal, 
south India and Andaman Islands. A sago is 
extracted from the trunk as in the case of C. 
circinalis (Burkill, loc. cit.). C. pectinata Griff. 
i (Nepat—Thakal; Assam—Thaljimura) which 
occurs in Nepal, Sikkim, Bengal and Assam, 
yields coarse sago and edible fruits (Gamble, loc. 
cit.). C. siamensis Miq., an ornamental cycad of 
Siam, is cultivated in Indian gardens. 


CYCLAMEN Linn. 
Bailey, 1947, I, 933. 
A genus of about 18 species of tuberous herbs 

bearing pretty, delicate, shuttle-like flowers, and 

distributed in Europe, mostly in the Alpine 
region. 

C. persicum Mill., C. africanum Boiss. & Reut. 
and C. neapolitanum Tenore have been intro- 
duced into India. They grow particularly well in 
hill stations. Propagation is by tubers planted in 
_ February on the hills, and in October in the plains. 

: A soil composed of leaf mould, river sand and 
garden loam in equal parts is best suited, and the 
drainage must be thorough (Firminger, 466). 

a C. persicum (known in Indian bazaars as 
akhur-i-Miryam) is reported to be a fish-poison 
(Chopra & Badhwar, Indian J. agric. Sci., 1940, 
= 10, 31). The corm of C. europaeum Linn. (Sow 
= BREAD), is a drastic cathartic, the active principle 

= being cyclamin, a glycosidal saponin (U.S.D., 1420). 


(Primulaceae) 


CLEA Arn. ex Wight 
Br. Ind., I, 104. 

; of about 28 species of climbing shrubs, 
the tropical regions of Asia. About 7 
re found in India. The rhizome of C. 
‘Miers (syn. C. peltata Hook. f. & Thoms. 
s a bitter, amorphous alkaloid, 
he alkaloid are also found in 
izome is said to be used as an 
d the leaves for preparing a 


(Menispermaceae) 


CYDONIA Mill. (Rosaceae) 

A small genus of shrubs and trees distributed 
from Persia to Turkestan and in southern 
Europe. 
C. oblonga Mill. Pers. 
QUINCE 

D.E.P., II, 676; C.P., 910; Fl. Br. Ind., II, 369; 
Bentley & Trimen, Pl. 106. 

Sans.—Amritphala; ARas.—Safarjab; PERS.— 
Beh; Hinpi—Bihi; Tam.—Shimaimathala; TEL.— 
Simadanimma; Kan.—Simedalimbe. 

KasHmMir—Bamsutu, bam-tsuntu. 

A shrub or a small tree cultivated in Afghanis- 
tan, N.W.F. Province, Punjab, Kashmir and Nil- 
giris. The fruits, which are pear or apple-shaped, 
are golden yellow in colour, juicy, fragrant and 
contain a large number of plano-convex, mucilage- 
coated seeds (6—7 mm. long), closely packed in 
two vertical rows, in each of the five carpellary 
cavities of the fruit. 

The leaves, buds and bark are astringent. The 
fruits are sub-acid or sour in taste, and have an 
agreeable aroma. They are usually eaten after 
cooking or baking, or are made into preserves 
and jellies. Some varieties grown in Persia and 
in other regions are said to bear sweet fruits 
which are edible even in the raw condition. The 
fruits are astringent, expectorant, tonic and 
cardiac (Kirt. & Basu, II, 985). 

The mucilage surrounding the seeds can be 
extracted with hot water, and a decoction of the 
seeds is used as an ingredient of, or as a basis for, 
cosmetic lotions and creams. The mucilage of 
quince forms a useful suspending agent for such* 
liquids as tincture of benzoin when added to 
toilet preparations (B.P.C., 383). It may also 
find application as a stabilizer in dairy products 
(Mantell, 139). In the indigenous systems of 
medicine, the seeds are used for diarrhoea and 
dysentery. The mucilage is used as an external 
application for scalds and ulcers (Kirt. & Basu, 
II, 986). 

Analysis of the edible part of the fruit gave: 
moisture, 85-7; protein, 0-3; fat, 0-1; mineral 
matter, 0-3; fibre, 1-7; carbohydrates, 11-97%; vita- 
min C, 10 mg./100 g. (Hlth Bull., No. 23, 1941, 40). 
The juice contains malic acid (1:1%) and a 
small quantity of tartaric acid (Wehmer, I, 440). 
The seed kernel has a slightly bitter taste 


syn. C. {vulgaris 


resembling that of bitter almonds. It contains the 
glycoside amygdalin, tannin, mucilage (c. 22%), 
ash (1:3%), and fatty oil (14—15%) (Wehmer, 
loc. cit.). Steger and van Loon obtained 19:2% 
of an oil by the extraction of quince kernels. It 
1:4738; sap. val., 194:2; 


has: d45°, 0-9220; 22°, 
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iod. val. (Wijs), 121-6; acet. val., 14-7; acid val., 


15:3; ester val., 178:9; and thiocyanate val., 82-7. 
It contains: saturated acids, 8-6; oleic acid, 42-5; 
linoleic acid, 39-2; linolenic acid, 3-9; volatile 
acids, 1-44; and unsapon. matter, 0-36% (Chem. 
Abstr., 1934, 28, 2207). 

Quince seed mucilage is a complex of a cellu- 
losic fraction with a more readily hydrolysed 
polysaccharide. On hydrolysis, it yields cellulosic 
residue, 33%, l-arabinose, 2%, and a mixture of 
aldobionie acids of which 72% is a mono methy- 
lated and 28%, an unmethylated hexuronic acid. 
Cn further hydrolysis xylose is produced (Ren- 
frew & Cretcher, J. biol. Chem., 1932, 9%, 503). 

Quince buds contain a cyanogenetic glycoside. 
The bark and shoots yield hydrocyanic acid on 
distillation (Wehmer, loc. cit.). 


CYLISTA Ait. (Leguminosae) 
A genus of about 6 species of climbing shrubs 
distributed in old world tropics. 


- C. scariosa Roxb. 

Fl. Br. Ind., II, 219. 

Sans.—Nadinishpara; Gus.—Kamalawel; Mar.— 
Ranghevada; TeL.—Karuchikkudu; Kan.—Kadle- 
nare. 

A climbing shrub occurring in Central Provin- 
ces and in west and south India. The woody 
tapering root is astringent and bitterish, and is 
given in the form of a decoction for dysentery 
and leucorrhoea. It is applied along with other 
drugs as a poultice to reduce tumours. The root 
contains about 10% tannin (Badhwar et al., 
Indian For. Leafl., No 72, 1944, 8). 


CYMBIDIUM Sw. (Orchidaceae) 

Fl, Br. Ind., VI, 8. 

A genus of about 80 species of mostly epiphytic 
herbs distributed from Africa to Australia and 
Japan, and cultivated for their ornamental 
flowers. C. aloifolium (Linn.) Sw. is a common 
hardy orchid with dull purple flowers and short 
stout pseudostem. The plant is said to be emetic 
and purgative, and to be the source of salep used 
as a nutrient and demulcent (Dymock, Warden & 
Hooper, III, 396; Kirt. & Basu, IV, 2406). 

C. giganteum Wall., C. eburneum Lindl. and C. 
elegans Lindl. are a few of the common orna- 
mental species of this genus. 


CYMBOPOGON Spreng. (Gramineae) 

A genus of about 80 species of grasses, distri- 
buted in the old world tropics. 10—12 species 
occur in India. Most of them are aromatic and 
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some yield essential oils of commercial import- 


ance. The identification and classification of the 
species are difficult, not only because they hybri- 
dise freely and produce numerous transition 
forms, but also because they often do not flower 
at all. 

The composition of the essential oils is not 
necessarily characteristic of the species. Mor- 
phologically indistinguishable grasses yield oils 
differing widely in chemical composition and 
properties as in the case of Motia and Sofia 
varieties of C. murtini. On the other hand, dis- 
tinct species yield oils of almost identical chemi- 
cal composition as in the case of lemongrass oils 
from C. citratus and C. flexuosus. 

Commercially important essential oils derived 
from these grasses are: Indian lemongrass oil 
obtained from C. flexuosus; West Indian lemon- 
grass oil obtained from C. citratus; palmarosa 
oil obtained from the Motia variety of C. 
martini; and citronella oil obtained mostly from 
the Lena Batu variety of C. nardus. The oil 
obtained from C. coloratus is included among 
the lemongrass oils although it differs in compo- 
sition and resembles a mixture of citronella and 
lemongrass oils. Gingergrass oil derived from 
the Sofia variety of C. martini is inferior to 
palmarosa oil and is of minor commercial im- 
portance. An oil similar to gingergrass oil is 
obtained from Naal grass, probably C. nervatus 
A. Camus, found in Sudan (Stapf & Whitfield, 
J. Soc. chem. Ind., Lond., 1922, 41, 144). 

The rhizomes and roots of C. jwarancusa and 
also of C. schoenanthus Spreng. are credited 
with medicinal properties. The latter is a 
typical desert species and is a common camel 
fodder. C. gidarba Haines (syn. Andropogon 
gidarba Buch.—Ham. ex Wall.) distributed in 
western Himalayas and Bihar, and recently re- 
ported also from Madras State, is a good fodder 
grass. C. polyneuros Stapf (syn. Andropogon 
schoenanthus Linn. var. versicolor Hack.), found 
in the south western parts of India and in 
Ceylon, is used as a fodder grass for horses. 
Delft grass oil, obtained by subjecting the grass 
to steam distillation, is prepared to a limited 
extent in Ceylon. 


C. caesius Stapf syn. Andropogon caesius Nees; 
A. schoenanthus var. caesius Hack. KACHI Grass 

Fl. Br. Ind., VII, 205; Stapf, Kew Bull., 1906, 
297. 

Tam—Kamati, kamakshi-pillu; TeEL.—Kaman- 
chi-gaddi; Kan—Kamancha-hullu; Mat—lInchi- 
pul. 

A tall perennial tufted grass up to 3 ft. high 
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with blades 0-1—0-3 in. wide. It is found in 
Madras, Mysore, Travancore, Gujarat and ex- 
tends westward to Arabia and Somaliland. 

The white-stemmed Inchi grass of Travancore 
was at one time considered to be C. caesius; it 
has since been identified as C. flexuosus forma 
albescens (Finnemore, 136). 


C. caesius yields 0-22—0:53% essential oil 
(dry wt. basis), on steam distillation. The 
mature flower heads are rich in oil (yield, 1:1— 
16%) containing a higher proportion of oxy- 
genated constituents and consequently more 
soluble in 70% alcohol (Finnemore, 147). The 
essential oils from the whole plant and from the 
flower heads have the following constants: acid 
val, 0-6—2-5 and 0-5—9-2; sap. val, 13-2— 
31-2 and 12-0—32-4; sap. val. after acetylation, 
150-4—164-0 and 114-6—172-3; and total alcohol 
(as geraniol), 46-6—51-4 and 34-5—54-4, respect- 
ively (Rao & Sudborough, J. Indian Inst. Sci., 
1925, 8A, 9). The constants of kachi and other 
cymbopogon oils are given in Table 1. 

Kachi grass oil contains geraniol, perillic alco- 
hol, l-limonene and dipentene but no phelland- 
rene, a constituent of gingergrass oil. Neither 
citral nor any other aldehyde has been detected 
in this oil. It resembles gingergrass oil in odour, 
constants and properties, and has the same 
market value. A small quantity of the oil is 
produced in Madras for export. The grass is 
distilled to a small extent, but not cultivated, in 
Mysore (Rao & Sudborough, loc. cit.). 


C. citratus Stapf syn. Andropogon citratus DC. 
WEST InpIAN LEMONGRASS 

D.E.P., I, 242; C.P., 459; Kirt & Basu, IV, 2681, 
Pl. 1018. 

Sans.—Bhustrina; Pers.—Chae kashmiri; 
Hinpi—Gandhatrina, agin ghas; Benc.—Gandha- 
bena; Mar.—Hirva cha, ole cha; Gus.—Lili cha; 

= Tev.—Nimmagaddi; Tam.—Vasanappillu; Kan.— 
 Majjigehullu; Mat.—Vasanappulla. 
PounsaB—Khawi. 
A tall tufted perennial with a short rhizome. 
It is a cultigen which rarely flowers, widely dis- 
= tributed all over the tropics of both the hemisp- 
heres. It is cultivated in Java, Straits Settle- 
= ments, Ceylon, Burma, Madagascar, Mauritius, 
_ West Indies and in parts of South America. 
In India it is grown in gardens in the Punjab, 
ay and Baroda. In Mysore, it is reported 
‘ wild (Sampson, Kew Bull., Addl. Ser., 
936, 63). The essential oil from C. citratus 
ade as the West Indian Lemongrass 
ugh very little of the oil is produced 
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in West Indies at present. The bulk of the oil is 
produced in Madagascar and Comoro Island. A 
small quantity is produced in Ceylon and in 
Java. The grass is not used for the production 


of essential oil in India. 

C. citratus is chiefly used in India for flavour- 
ing soups and curries. An infusion of the grass 
is sometimes taken as a refreshing beverage and 


this use gives it the name MHirva cha or 
green tea. In Java, it is used in the preparation 
of a highly spiced sherbet (Burkill, I, 726). 


The grass flourishes in well-drained sandy soil. 
It grows equally well in acid, light coloured, 
micaceous loam. In Ceylon, it grows in areas 
having alternating periods of rain and sunshine. 
An annual rainfall of 80—100 in. and an average 
temperature of 75—80°IF. are reported to be 
favourable for its growth. The clumps are divi- 
ded into slips and planted 2—3 ft. apart during 
the rainy season. In 6—7 months, stools 3 in. 
high and 12 in. diam. are formed. The grass is 
cut 6—9 months after planting, and 3 times a 
year thereafter. Replanting is necessary after 
every 3 years. 

The oil is obtained by subjecting fresh or par- 
tially dried and bruised grass to steam distilla- 
tion; a yield of 0-2% or 20 lb. per acre has been 
obtained. The use of high pressure (20 lb./sq. 
in.) steam increases the yield of oil but decreases 
its citral content (Finnemore, 123). 

West Indian lemongrass oil contains citral as 
the principal constituent, the percentage of 
citral varying with locality. Ceylon oil contains 
c. 76%, Seychelles oil, 76—81% and Formosa oil, 
54—76% citral (Parry, I, 73). The oil contains 
also, citronellal, geraniol and myrcene. The 
oil is not always soluble in 70% alcohol; freshly 
distilled oil is more soluble than stored oil. The 
lowering of solubility has been ascribed to the 
presence of high proportions of low-boiling ter- 
penes, especially myrcene (Wehmer, I, 106) and 
to the decrease of citral content during storage. 
specially when the oil contains moisture. On 
account of its low solubility in 70% alcohol, the 
oil is not as highly prized in the perfumery trade 
as East Indian lemongrass oil which is more 
soluble. For preparing citral required in the 
manufacture of ionone, both oils are equally suit- 
able and are evaluated for this purpose on the 
basis of their citral contents. 

The cultivation of C. citratus has been recently 
introduced into Florida by the U.S. Department 
of Agriculture. By employing suitable fertilizer 
combinations, a yield of 43 tons of green lemon- 
grass per acre, corresponding to 150 lb. of cil 
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with a minimum citral content of 75%, has been 
reported. The residue left after the distillation 
of oil mixed with 35% cane molasses and a 
small quantity of protein concentrate, forms a 
useful cattle feed (Haagen-Smit, Econ. Bot., 1949, 
3, 81). 


C. coloratus Stapf syn. Andropogon coloratus 
Nees; A. nardus Linn. var. coloratus Hook. f. 

Fl. Br. Ind., VII, 206; Stapf, loc. cit. 

TamM.—Manjen pullu, manakru pillu, senga 
manu mala pillu, sengana pillu. 

This species is distributed from Tinnevelli 
district to Anamalai hills and throughout Kar- 
natic. Jt is a highly aromatic xerophytic plant. 
The oil obtained by steam distillation contains: 
aldehydes (mostly citronellal), 34—43%; terpenes 
(probably l-limonene), 7-5%; and phenol, trace. 
The oil is soluble in one or more volumes of 80% 
alcohol and 3 volumes of 70% alcohol. Though 
inferior to lemongrass oil, C. coloratus oil may 
be used for perfuming soaps. 


C. flexuosus (Steud.) Wats. syn. Andropogon 
nardus var. flexuosus Hack. East INDIAN LEMON- 
GRASS, MALABAR OR COCHIN LEMONGRASS 

Fl. Br. Ind., VII, 207; C.P., 457; Stapf, loc. cit. 

MaLr:—Kodi-pullu. 

C. flexuosus is indigenous to India and is found 
in Tinnevelli, Travancore and Cochin. It is the 
source of the East Indian or Malabar Lemongrass 
Oil of commerce. Two principal varieties of 
lemongrass are recognised in Travancore and 
Cochin—the red-stemmed variety, the true C. 
flexuosus, locally known as chumanapullu and 
the source of the East Indian lemongrass oil and, 
the white-stemmed variety, called ondapullu or 
Inchi grass and designated C. flexuosus forma 
albescens (Finnemore, 136). The oil from the 
latter, unlike the lemongrass oil, is low in 
aldehyde content and is but slightly soluble in 
70% alcohol. 

Lemongrass grows best in well-drained sandy 
loam or in light sandy soils. Dark, heavy, rich 
soil gives a higher yield of grass, but the oil 
obtained from it has a lower citral content. 
Warmth and sunshine favour oil development. 
The grass grown on lower slopes, less exposed to 
= heavy rains, is rich in oil content. Nearly half the 
=_= total output of lemongrass oil from Travancore 
=_= is produced in the northern part of the State 
(Thodahpuzha, Vazhakolam, Movatupuzha, Per- 
__ ambalur and Alwaye), where the grass grows on 
oe comparatively poor sandy soil. The oil is of 
= good quality (80—83% citral), and is soluble in 

= 70% alcohol. The grass grown near Kothaman- 
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galam where the soil is rich and fertile, yields an 


oil of inferior quality (65—77% citral). Some of 
the best oil is produced in Anjengo (80—85% cit- 
ral content). In Angamali, the most northerly 
point of the grass-producing area, a small quan- 
tity of very good oil is distilled. The lowest 
grade oil is produced in scattered areas in the 
south of Travancore where wild grass or grass 
from old neglected plantations is used for distilla- 
tion (Guenther, Soap sanit. Chem., 1939, 15 (7), 
26). A small quantity of the oil is also produced 
in Cochin. 

The grass is cultivated in forest clearings or 
on hill slopes at an altitude of about 2,000 ft. The 
ground is ploughed in March-April and seeds are 
sown at random. The grass comes up with the 
first shower of the monsoon. Weeding is carried 
out systematically in the plantation. Protection 
against grazing is necessary. The grass is ready 
for cutting at the end of May or early in June 
and may be harvested every 35—40 days till 
November or December. The citral content of 
the oil is high (83%) when it is obtained from 
grass harvested during September—December. 
After cutting, the stubbles are burnt before the 
sporadic April monsoon shower. Fresh shoots 
come up from the roots with the start of the regu- 
lar monsoon, and the grass is ready for harvesting 
by the end of May. Plantations are renewed 
every 6—8 years. 


East INDIAN LEMONGRASS OIL 

The bulk of the oil is produced by distillation 
with water in small, crude, direct-fired, cop- 
per stills, 6 ft. high and 3 ft. wide (capacity 100-- 
200 gal.). More recently, standard stills for 
steam distillation have come into use in certain 
areas. A light coloured oil, rich in citral con- 
tent, is obtained by steam distillation. The grass 
cut a few inches above the ground, either fresh 
or partially dried, is used and a charge of about 
300 lb. can be distilled in 3—4 hrs. The yield of 
oil varies from 0:25 to 0:5% or 50 Ib. per acre 
(Finnemore, loc. cit). The oil produced by the 
crude process contains considerable amounts of 
resinous matter (Guenther, Soap sanit. Chem., 
1939, 15(8), 28; Narielwala & Rakshit, Rep. Essen. 
Oil Committee, Govt. India, Dep. Commerce, 1942, 
18; Finnemore, 122; Trotter, 1940, 246). 

Malabar or Cochin lemongrass oil has a citral 
content of 68—85%. The oil contains also 
methyl heptanone, decyl aldehyde (traces), 
geraniol, linalool, limonene and _ dipentene 
(Parry, I, 74). : 

A decrease in citral content and an increase 
in the density have been observed in lemongrass 
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oil during storage. 
from 78 to 63% and an increase in the density 
from 0:898 to 0:925 was observed in a specimen 
stored for 34 yrs. These changes take place more 
rapidly if the oil contains moisture. Exposure to 
air also results in a fall in the citral content 
(Guenther, loc. cit.) Lemongrass oil should be 
thoroughly dried and stored in air-tight containers. 

The oil is used in perfumery, soaps and cosme- 
tics, and as a mosquito repellent. It is an im- 
portant source of citral used in the production of 
a number of chemicals of industrial importance, 
including ionones required for synthetic violet 
perfumes. The commercial valuation of lemon- 
grass oil is based on its citral content. 

Indian lemongrass oil is preferred in the per- 
fumery trade to lemongrass oils from other 
sources, on account of its solubility in 70% 
alcohol. Occasionally, however, oils with low 
solubility are met with. It has been suggested 
that steam distillation produces an oil which is 
less soluble than the oil produced by. the crude 
water distillation process (Bull. imp. Inst., Lond., 
1914, 12, 222). Other explanations are that the 
myrcene present in the oil polymerises into 
insoluble compounds on storage, and that citral 
itself decomposes in the presence of ‘water in 
imperfectly dried samples, yielding insoluble 
resinous compounds (Finnemore, 125). Moud- 
gill and co-workers, however, have shown that 
it is the admixture of the oil from the white- 
stemmed variety of C. flexuosus, that is primarily 
responsible for the low citral content and the 
poor solubility of the oil. The oil of forma 
albescens contains no citral, and is insoluble in 
70% alcohol. Steps have been taken by the 
Travancore Government to prevent the admixture 
of this grass with true lemongrass used in the 
production of commercial oil (Narielwala & 
Rakshit, loc. cit.). 

Lemongrass oil is exported mostly to Europe 
and America and only a small quantity is con- 
sumed within the country. Production is 
tegulated by demand and by the ruling prices in 
foreign markets. The oil is brought to Kotha- 
mangalam, Alwaye and Movatupuzha in Tra- 
vancore, and exported mainly through Cochin. 
The exporters examine the oil, determine its 
citral content and solubility, blend the poorer oils 
With those rich in citral so that the mixture con- 
tains at least 75% citral which, according to the 
shipping contract, has to be guaranteed. Usually 
an oil with 77% citral content is exported to make 
up for loss during storage and transit (Guenther, 


Toe. cit.). Table 2 summarises the export of lemon- 


grass oil from India. 
The principal importing countries are U.K. and 


A fall in the citral content 
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TABLE 2—EXPORT OF LEMONGRASS OIL - 


Qty. Val. 

(gal.) (Rs.) 
1934/35-1938/39 (av.) 90,384 9,18,286 
1939/40-1943/44 (av.) 84,078 16,66,847 
1944-45 3 1,21,629 32,12,243 
1945-46 1,50,790 70,13,862 
1946-47 1,32,290 1,07,95,131 
1947-48 84,053 36,56,595 
1948-49 95,824 24,07,677 
1949-50 82,166 42,07,165 


Eee 
U.S.A. followed by France and Germany. 

The pre-War (1939) price of lemongrass oil in 
the London Market varied from 1s.6d. to 1s.10d 
per lb. (spot). The price rose to 22s. per lb. in 
March 1942, but fell to 13s.—13s.6d. per lb. in 
March 1945. The prices became easy at 6s.6d—8s. 
per lb. in July 1947 (Perfum. essent. Oil Rec., 1939, 
30, 112; 1942, 33, 94; 1945, 36, 76; 1947, 38, 250). 

India is still the principal producer of lemon- 
grass oil. More recently, Guatemala, Honduras, 
Haiti and other countries have started produc- 
tion. In 1945 Guatemala produced 109,265 lb. of 
oil. In Madagascar 35 metric tons of the oil were 
produced in 1945 (Schimmel Rep., 1945, 26). 
Lemongrass grown in Trinidad has been found 
to contain 80—83% citral and the possibilities of 
extending its cultivation are being explored 
(Pharm. J., 1947, 159, 121). Indian oil is facing 
increasing competition in the foreign market, 
and the need for maintaining a high standard of 
purity has been emphasized for retaining and 
expanding the trade. The suggestion that the 
production of citral from the oil should be under- 
taken in India is worthy of consideration, as the 
cost of citral is about 4 times that of the oil. 

The laboratory synthesis of vitamin A, from 
8- ionone as starting material has been recently 
reported. This process when commercialised is 
likely to create a large demand for lemongrass 
oil which is the principal source of citral from 
which ionone is derived (Chem. Tr. J., 1949. 124, 
463). 

Inchigrass (C. flexuosus forma albescens)'is the 
white-stemmed variety of lemongrass grow- 
ing wild on dry hill slopes in Travancore, and 
attaining a height of 6 ft. or more. It is cultivat- 
ed to a small extent. A yield of 0-8% oil is ob- 
tained from the upper third of the grass harvest- 
ed at the beginning of the flowering season. The 
oil distilled at this stage is rich in alcohols. — ; 
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The constants of inchi grass oil are: acid val., 
0-03—1-0; ester val., 5:9—9-4; ester val. after 
acetylation, 91:0—98-4; aldehydes 


26°8—29:2%. The oil is insoluble in 70% alcohol 
(Bull. imp. Inst., Lond., 1924, 22, 268; J. Indian 
Inst. Sci., 1925, 8A, 146). The oil, like that ob- 
tained from C. caesius, resembles gingergrass oil 
(from C. martini var. sofia) to some extent, and 
can be used as a substitute for it. 


©. jwarancusa Schult. syn. Andropogon jwa- 
rancusa Jones; A. laniger Duthie, non Desf. 

D.ELP., I, 244; CP 461; Fl. Br. Ind., VII, 203 
(A. jwarancusa proper); Stapf, loc. cit. 

Brene.—Karankusa. 

A highly aromatic grass growing up to 6 ft. 
high with densely tufted roots. The leaves are 
about 2 ft. long and 0-2 in. broad. It occurs in 
the Himalayas from Kashmir to Assam ascending 
up to 10,800 ft., and in the north western plains 
reaching down to Bombay. It is an inferior fod- 
der grass eaten by cattle only in times of scar- 
city. 

The grass yields about 1% essential oil (acid 
val., 0-7; sap. val., 12:0). The oil obtained from 
grass grown in Hazara district is reported to 
contain 90% of d-piperitone. On oxidation with 
ferric chloride, piperitone yields thymol (Finne- 
more, 144; Simonsen, J. chem. Soc., 1920-21, 119, 
1644; Denston, 542). The oil from the grass 
growing in Sind contains 44% ketone (Simonsen, 
Indian For. Rec., 1922, 9, 128). 


C. martini (Roxb.) Wats. syn. Andropogon mar- 
tini Roxb. A. schoenanthus var. martini Hook. f. 
RosHa Grass or Rusa GRASS 

D.E.P., I, 249; C.P., 451, Fl. Br. Ind., VII, 204. 

Sans.—Rohisa; Hinpi—Gandh bel; Mar.— 
Roshegavat; Gus.—Rauns; Tam.—Kavatham 
pillu. 

A tall perennial sweet-scented grass, 5—8 ft. 
high, occurring in the drier localities of India, 
from Kashmir through Punjab hills to Almora, 
Garhwal and Singhbhum and extending from 
C.P. to Rajputana, Bombay and south India. 
Two varieties are known, Motia and Sofia, which 
are morphologically indistinguishable. It is 
stated that experienced farmers can distinguish 
_ them in the field both by their appearance and 
= scent. The two varieties have different habits 
= and grow under different ecological conditions. 
The motia variety is not gregarious and it occurs 
in patches 1—2 ft. apart. It grows in open forests 
clearings on dry sunny slopes. The sofia 
, on the other hand, is gregarious and 


(bisulphite 
method), 3:0—4:0%; total alcohols (as geraniol),' 
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Fig. 150.—Cymbopogon martini 


covers considerable areas. It grows in lower 
altitudes and valleys, in shady nullas, and dense 
moist areas with poor drainage (Pearson, Indian 
For. Rec., 1916, 5, pt. 7; Guenther, Soap sanit. 
Chem., 1941, 17(7), 24; 1941, 17(8), 28). 

Motia grass yields the commercially important 
Palmarosa Oil, also known as Rusa Oil or East 
Indian Geranium Oil. Sofia grass yields Ginger- 
grass Oil which, although not as valuable as pal- 
marosa oil, is of commercial importance. The 
oil is obtained mostly fvom wild grass. A 
plantation of motia grass was started near 
Lyallpur in the Punjab. The grass flourished 
well and yielded an oil of good quality (Nariel- 
wala & Rakshit, op. cit., 20; Bull. imp. Inst., Lond., 
1930, 28, 17). 

The most important centres of production of 
rosha grass oil are Malghat, Betul and Nimar in 
Berar, Khandesh and Nasik Divisions in Bombay, 
and Jhabua State in Central India. Other areas 
of production are: parts of C.P., Surat Dangs and 
Panch Mahals (Bombay), Dhar, Ali-rajpur and 
Barwani (C.I.). Small quantities are produced 
in U.P., Hyderabad and Baroda States (Pearson, 
loc. cit.). Gingergrass oil is produced in Bengal, 
Madras and Punjab. 
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The leaves of motia grass contain about 1:4% 
oil (dry basis), the oil content being more or less 
constant throughout the season. The oil content 
of the flowers is high early in November and 
decreases by the 4th week of November. The 
stalks contain the least quantity (0:03%) of oil. 
The harvesting period is from the 4th week of 
October to the 3rd week of November. Frost 
causes a decrease in the oil content and harvest- 
ing should be completed before frost sets in. 
The stubbles are burnt after harvest and fresh 
grass sprouts up in March. The mature grass is 
cut a few inches above the ground and subjected 
to distillation soon after. Stacked grass yields 
a poor quality oil (Girdhari Lall, Indian J. agric. 
Sci., 1935, 5, 415). The practice in C.P. and 
Berar, however, is to cut the top one-third of the 
grass during September—October, which is sun- 
dried for 4—5 days and stacked for 10—25 
days before distillation. An acre of grass yields 
15—20 lb. oil (Pearson, loc. cit.). 

The grass areas are leased out to contractors 
who carry out the distillation in crude iron or 
copper stills holding 240 lb. of grass and 40 gal. 
of water. The stills are heated over a fire grate 
and the vapours led through bamboo pipes into 
long-necked bulbous receivers of copper, 
dipped up to the neck, in a running stream or 
pond. 2—3 hrs. are required to complete the 
distillation. A yield of 0:3% on green grass 
(moisture, 50—60%) or 1% on sun-dried grass 
(moisture, c. 28%) is considered satisfactory. 
A better quality oil is obtained in a higher yield 
(1:25% on sun-dried grass) by steam distilla- 
tion. Equally good yields are obtained by using 
improved direct-fired stills having false bottoms 
over which the grass is charged. Sofia grass 
(moisture, 13%) gives a yield of 0-4% oil (Pear- 
son, loc. cit.). 

Palmarosa oil is produced from the stems, 
leaves and flowers of the grass by distillation in 
crude direct-fired stills. Efforts made in the past 
to improve the quality and yield of oil by using 
steam distillation plants were unsuccessful. Two 
companies, one in Bombay and the other in C. P., 
which set up large-scale steam distillation plants 
failed owing to the difficulty of operating plants in 
malaria-ridden jungles. Production became un- 
remunerative owing to a drop in prices chiefly due 
to competition from the low-priced Bourbon and 
Reunion geranium oils (Trotter, 1940, 245). 

The use of large-scale steam distillation plants 
for oil production has not been favoured. Small 
units requiring low capital outlay and overhead 
Charges are still considered satisfactory. It is 
held that improvements in yield and quality of 


ae 


oil can be effected if direct-fired stills with perfo- 


rated bottoms are employed and the distillation 
is properly supervised. 

The constants of the average Indian oil, steam 
distilled Indian oil, and Java oil from C. martini 
(motia) are respectively: acid val., 0—3-0, 0-41, 
and 1-2—1-8; ester val, 12—50, 35-4, and 
37-5—51-6; ester val. after acetylation,—, 264-1, 
and 272-7—276-8; and total geraniol, 78—94, 
90:5, and 94-3 —96:0%. The principal constituent 
of palmarosa oil is geraniol, both free and in 
ester combination with acetic and caproic acids. 
Other constituents are dipentene, traces of 
methyl heptanone, and farnesol. The average 
gingergrass or sofia oil has: acid val., 2—6; ester 
val., 8—40; ester val. after acetylation, 120—200; 
total geraniol, 39:2—48:1%. The oil is usually 
soluble in 3 vols. 70% alcohol. Other constitu- 
ents are: d-«.-phellandrene, d-limonene, perillic 
alcohol, an aldehyde of the formula C0H0, and 
traces of carvone (Parry, loc. cit.; Puran Singh, 
Indian For. Rec., 1916, 5, pt. 7). 

The best grade of palmarosa oil with a total 
geraniol content of 90—95% is produced in 
Berar (Malghat, Ellichpur and Barhanpur). The 
oil prepared in Khandesh (Bombay) contains 80— 
85% total geraniol (Guenther, Soap sanit. Chem., 
1941, 17 (7), 24; 1941, 17 (8), 28). 

Palmarosa or motia oil is extensively used in 
India for adulterating Attar of Roses. The attar 
is either diluted, or rose petals are sprinkled with 
the oil prior to distillation. Large quantities of 
the oil are exported to Red Sea ports and Egypt 
for use in perfumery. Palmarosa oil is used as 
a base for several perfumes and in cosmetics. 
As a soap perfume, it is used for imparting a 
pronounced and lasting rose note. Along with 
sandal wood oil, it is used in ointments for ward- 
ing off mosquitoes. In medicine, it is used as a 
remedy for lumbago and stiff joints and in skin 
diseases. It is said to be a cure for baldness. 
Taken internally, in small doses, it serves as a 
remedy for bilious complaints. Gingergrass oil 
is chiefly used as a soap perfume (Guenther, 
Soap sanit. Chem., 1941, 17(8), 28; Pearson, loc. 
cit.). 

Palmarosa oil is used in Europe and America 
as a source of geraniol in perfumery for impart- 
ing geranium odour. True geranium (Pelargo- 
nium sp.) oil, which can be used for the same 
purpose, is more expensive (Trotter, loc. cit.). 
Geraniol is also extracted from Java citronella 
oil, but the product obtained from palmarosa oil 
has a finer aroma and is preferred (Luthra, Curr. 
Sci., 1941, 10, 305). The price of Bourbon gera- 
nium oil in London market was 72s. 6d.—80s. per 


| 


BERIT r 


C ON E T 


~~ 


P 
y 
di 
P 
r> 


= 1944-45 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


CYMBOPOGON 


lb. in July 1947, as compared to 35s.—40s. per lb. 
of palmarosa oil. The price of geraniol in that 
year from Java citronella oil was 47s. 6d. per 1b., 
and that from palmarosa oil was 70s. per lb. 
(Perfum. essent. Oil Rec., 1947, 38, 250 ). 

Palmarosa oil met with in the Indian market 
is often adulterated with gingergrass, linseed, 
groundnut, coconut and turpentine oils; mineral 
oils are also employed as adulterants (Trotter, 
loc. cit.; Guenther, loc. cit.). 

Until recently India was the only source of 
supply of palmarosa oil. A small quantity of 
the oil is produced in Java from motia grass 
introduced from India. Java oil is distilled from 
cultivated grass and is of good quality. 

The major portion of the oil produced in India 
is exported chiefly from Bombay and, to a small 
extent, from Madras. Bombay is also the distri- 
buting centre for the Indian market. Exports of 
palmarosa oil are given in Table 3. The princi- 
pal importing countries are Anglo-Egyptian 
Sudan, United Kingdom, U.S.A., Germany and 
France. 

The pre-War (1939) price of palmarosa oil in 
the London market was 8s.—8s. 14 d. per lb. (spot). 
During the War (1939—45) supplies decreased, 
and prices shot up to 60s. per lb. in 1945. The 
price of the oil was controlled, the price in 1946 
being 36s. per lb. In July 1947, the supply posi- 
tion improved and the price (uncontrolled) was 
35s.—40s. per lb. In July, 1950, the price (spot) 
was 46s. per lb. (Perfum. essent. Oil Rec., 1939, 
30, 112; 1945, 36, 76; 1946, 37, 162; 1947, 38, 250; 
1950, 41, 274). During the period 1939—46 the 
price of palmarosa oil in India rose from Rs. 43 
per gal. to Rs. 140 per gal. (Schimmel Rep., 1945, 
42). 

The price of gingergrass oil in 1939 was about 
7s. 3d. per lb. (ex store). By the end of 1941, 
supplies became limited and the price rose to 


TABLE 3-EXPORTS OF PALMAROSA OIL 


Qty. Value 

(gal.) (Rs.) 

1934/35—1938/39 (av.) 9,218 2,88,006 
1939/40—1943/44 (av.) 3,843 2,56,563 
7,061 12,10,883 

9,293 12,97,433 

3,802 7,19,438 

2,708 3,93,385 

7,950 10,05,473 

14,095 23,88,279 
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25s. per lb.; thereafter the price varied between 
22s. 6d.—25s. per lb. till the end of the War 
(Perfum. essent. Oil Rec., 1939, 30, 68; 1941, 
32, 373; 1945, 36, 76). There was no improve- 
ment in the supply of oil or in the price, and in 
July 1950 the price was 25s. per lb. (Perfum. 
essent. Oil Rec., 1950, 41, 273). 


C. nardus (Linn.) Rendle syn. 
nardus Linn. CITRONELLA GRASS 

Die, 1, 247; C.P., 455; Fl. Br. Ind., VII, 205: 
Stapf, loc. cit.; Kirt. & Basu, IV, Pl. 1017. 

Hinpi—Ganjni; Benc.—Kamakher; Mar.— 
Usadhana; Tam.—Kamachipillu; TEL.—Kamkshi- 
kasuvu; Kan.—Ganda-hanchi-khaddi; Mat.— 
Kamakshi-pulla. 

Punsas—Khavai; Burma—Singoumia. 

C. nardus, the source of commercial citronella 
oil, occurs in two cultivated forms, (i) Lena Batu 
and (ii) Maha Pengiri or Old Citronella Grass, 
also known as Winter’s Grass. The latter has 
been raised to the status of a separate species, C. 
winterianus Jowitt. Both forms are cultivated 
in Ceylon, but at present lena batu is the more 
extensively cultivated as it is hardy, grows on 
poor soil and does not require much attention. 
It is grown also in Seychelles. Maha pengiri is 
the principal cultivated citronella grass of Java. 
It is cultivated also in South Sumatra, Federated 
Malay States, Burma, Fiji and Tanganyika. 

Besides these, there are two wild forms of C. 
nardus which are indigenous to Ceylon—C. 
nardus var. linnaei (typicus), known’as Mana 
Grass, and C. nardus var. confertiflorus. The 
latter is considered a separate species, C. confer- 
tiflorus Stapf. Both grasses yield oils similar 
to citronella oil but inferior in quality; the yields 
are also poor. 

The cultivated forms, lena batu and maha 
pengiri, are not grown anywhere in India, nor 
has mana grass been reported from this country; 
C. nardus var. confertiflorus occurs in the 
Nilgiris, Anamalai and Rampa hills of Madras 
and in the remote NE. corner of Assam (Infor- 
mation from Royal Botanice Garden, Calcutta). 
According to Sampson (Kew Bull., Addl. Ser., 
XII, 1936, 64) C. nardus is either indigenous to 
or an early introduction in Mysore and Punjab. 

Lena batu, the main source of Ceylon ‘citro- 
nella oil, is ready for harvesting 8 months after 
planting, and 4 cuttings are mede in a year. A 
yield of 8 tons of grass per acre is obtained. 
The maximum yield of oil is obtained in the 3rd 
year after planting. The grass contains about 
0-4% oil, and the yield is 68 lb. per acre per annum 
(Trotter, 1940, 246). Citronella bagasse is. re- 
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ported to be used in America for paper pulp 
(Econ. Bot., 1949, 3, 239). 

Both in Ceylon and Java, citronella oil is pro- 
duced by the steam distillation of partially dried 
grass. The stills are made of heavily galvanized 
iron sheets and are usually 8 ft. high and 44 ft. 
diam. with a capacity of half a ton of partially 
dried grass per charge. The average yield of 
oil is 0-22—0 -44% on dry grass. The oil is 
collected in florentine flasks, freed from water 
and twice filtered before export. The principal 
adulterants of Ceylon oil are mineral oil and 
sometimes resin spirit. 

Analyses of Java oil from maha pengiri. Cey- 
lon oil from lena batu and oil from C. conferti- 
florus gave respectively: total alcohols, 79-0— 
84-8, 57-8—62-1, and 39-1—61-2; geraniol, 
24-1—32-5, 26-3—37-9, and 19-4—43:7; and citro- 
nellal, 40°5—60-7, 24-2—336 and 17:°2—33°2% 
(Finnemore, 108). 

Besides geraniol and citronellal, Java oil con- 
tains terpenes, methyl eugenol (c. 1%), citronel- 
loxide and a sesquiterpene. Phenol (chavicol) 
and acids (citronellic acid) are also present. The 
constituents of Ceylon oil are: geraniol, citronel- 
lal, terpenes (10—15%), methyl eugenol (8%), 
l-borneol (1—2%), methyl heptanone, farnesol 
(0:2—0:3%) and sesquiterpenes (Finnemore, 119; 
Wehmer, I, 108). 

Citronella oil is chiefly used as a soap perfume 
and as a source of geraniol and _ citronellal. 
Geraniol esters of cinnamic, phenyl acetic or 
lauric acid hold promise of replacing many 
costly perfume bases (Roy & Goswamy, Per- 
fum. essent. Oil Rec., 1946, 37(10), 273). An 
ointment containing 10% citronella oil is used to 
ward off mosquitoes. Citronella oil is evaluated 
on the basis of its total acetylisable components. 

Citronella oil is not produced in any quantity 
in India, the requirements being met by imports 
mostly from Ceylon. 62,750 lb. were imported 
in 1938 and 69,404 lb. in 1939 (Ceylon Customs 
Returns, 1939). Smaller quantities are import- 
ed from Java. 


CYNANCHUM Linn. (Asclepiadaceae) 

D.E.P., Il, 678; Fl. Br. Ind., IV, 21. 

A genus of about 210 species of erect or twin- 
ing herbs or shrubs distributed throughout the 
tropical and temperate regions. 16 species occur 
in India. C. arnottianum Wight is found in 
Kashmir ascending to a height of 6,000—8,000 ft. 
The leaves of the plant dried in shade and ground 
to powder are used for destroying maggots infest- 
ing wounds on animals (Kirt. & Basu, II, 1621). 
The plant is used also as an insecticide (Chopra 
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& Badhwar, Indian J. agric. Sci., 1940, 10, 33). 

C. pauciflorum R. Br. is found in Bengal, 
Deccan peninsula and Ceylon. Young leaves of 
the plant are used as a relish in Ceylon. A milky, 
gummy juice is obtained from the plant. 

C. vincetoxicum (Linn.) Pers. is a poisonous 
plant, found in the temperate Himalayas from 
Kashmir to Sikkim up to a height of 7,000— 
11,000 ft. Its root is emetic (Chopra & Badhwar, 
loc. cit.). From the root of the plant grown in 
Europe, a glycoside, vincetoxin, has been sepa- 
rated. It induces haemolysis and is slightly toxic; 
it has no cardiac action. It is doubtful whether 
vincetoxin is a single chemical entity. The seeds 
contain a water-soluble active principle which, 
like digitalis, affects the frog’s heart (U.S.D., 1645). 


CYNARA Linn. (Compositae) 

A genus of about 12 species distributed in the 
Mediterranean region, of which C. scolymus, 
valued as a vegetable, is cultivated in India. 


C. scolymus Linn. GLOBE OR BURR ARTICHOKE 

D.E.P., II, 678; Bailey, 1947, I, 400. 

Hinpi & Benc.—Hathichak, hathichoke. 

A thistle-like perennial herb, 3—5 ft. high, 
cultivated to a limited extent throughout India. 
The globular immature flower-heads are used as 
vegetable. It is a cold season crop raised in places 
where the winter is mild and moist. It can grow 
on many types of soils but does particularly well 
on deep, sandy soils, manured with sea-weed or 
saltpetre (Firminger, 144). Two varieties are 
usually cultivated, one with green globes and the 
other with purple globes (Purewal, 58). 

The plant is propagated by seeds or by suckers. 
The seeds are sown broadcast on prepared seed- 
beds, in the plains during August-October, and 
in the hills, during March-May. Seedlings are 
transplanted when 4—5 in. high in rows 4 ft. x3 ft. 
Suckers for planting in the plains are usually 
obtained from hill gardens, wheré plants once 
established yield plentiful crops for 3—4 years. 
In the plains, however, the plants survive only 
with difficulty after the first crop. Plants raised 
from seeds are highly variable due to the hybrid 
nature of the plant; more uniform crops can be 
raised from suckers or off-shoots obtained from 
selected plants. The plants raised from ‘seeds 
are said to yield flower heads of better quality 
than those raised from suckers (Purewal, loc. 
cit.; Smith, Bull. Dep. Agric., U.P., No. 70, 1945, 
20). 

Plants grown from seeds come into bearing in 
about 8 months; those raised from suckers flower 
earlier. . In north India, the flower heads usually 
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appear from February to May. They are cut after 
they attain full size but before the involucral 
bracts start opening. Quite often the side buds 
are removed to encourage the development of the 
main head. The thick receptacle, known as the 
heart, and the fleshy bases of the involucral 
bracts form the main edible portions. The 
small heads are eaten raw or cooked as artichoke 
fritters, while the large heads are eaten only after 
cooking. The hearts are also canned (urea 
loc. cit; Hill, 392). 

The 'fowerheads are considered esil in the 
dietary of diabetics as they contain but small 
quantities of starch, the carbohydrate fraction 
consisting mostly of inulin (Purewal, loc. cit.). 
Analysis of heads gave: moisture, 77:3; protein, 
3-6; fat, 0-1; carbohydrates, 16:0; fibre, 1-2; mineral 
matter, 1-8; calcium, 0-12; phosphorus, 0-10%; 
iron, 2°3 mg./100 g.; carotene calculated as vita- 
min A, 60 I.U./100g. and vitamin B, , 75 1.U./100g.; 
vitamin C is present in traces (Hlth Bull. 
23, 1941, 32). Analysis of American artichoke 
showed ‘that about one-third of the nitrogen-free 
extract of the flowerhead is made up of inulin. 
It contains 18-9 mg. iron, and 3-1 mg. copper per 
kg. (Jacobs, I, 731). The leaves are bitter, and 
considered to be diuretic and useful in dropsy and 
rheumatism (U.S.D., 1421). 


CYNODON Rich. (Gramineae) 
; A genus of creeping perennial grasses compris- 
2 ing about 11 species of which C. dactylon is im- 
portant for fodder purposes. 


C. dactylon Pers. 
E BAHAMA GRASS 
eis D.E-P., II, 678; C.P., 463; Fl. Br. Ind., VII, 288. 
ie Sans.—Durva, haritali; Hinpi—Dhub. hariali; 
Benc.—Durba, dubh, dubla; Mar.—Haryali, 
karala; Tam.—Arugam-pullu, hariali; TEL.— 
_ Gericha gaddi, harvali; Kan.—Kudigarikai, gari- 
kathallu. 
_ Pungas—Dhub khabbal, talla. 


Dyusp Grass, BERMUDA OR 


Bing at nodes and forming ae AS 
on the surface of the soil. The grass grows 
: p _ throughout India ascending up to 8,000 ft. It is 
a eae abundant on road sides and paths, 


soil, but prefers heavier types. It flowers nearly 
throt ghout the year, 

The ae varies greatly in habit accord- 
i _ and climate. It is readily pro- 


by cuttings and rootings; propaga- 


No. ` 


Fig. 151.—Cynodon dactylon 


tion by seeds is also possible (Burns et al., 
Bull. Dep. Agric., Bombay, No. 171, 1932, 39). 
The common method is to plant rootings 1—2 ft. 
apart in furrows which may be pressed by feet. 
Planting is best done in wet weather to ensure 
quick sprouting. It is a valuable pasture | 
grass, almost the only one that keeps green during 
hot weather, and provides more and better graz- 
ing for cattle and horses than any other grass. It 
can be cut and fed green, or made into hay. It 
may be mixed with molasses to the extent of 
10% and ensilaged (Sci. Rep., agric. Res. Inst., 
Pusa, 1934-35, 113). It is cut for hay when it is 
in full bloom. Normally 4 cuttings are possible 
per year, each cutting yielding about 15—20 md. 
per acre. The yield increases with manuring and 
irrigation (Saini & Malik, Indian Fmg, 1949, 10, 
51). When properly made and stocked, the hay 
keeps well for many years. 

Analysis of green grass gave the following 
average composition (on dry matter basis): crude 
protein, 10-47; fibre, 28-17; N-free extr., 47-81; 
ether extr., 1-80; and total ash, 11-75%. The 
mineral constituents of the ash are: ash sol. in 
HCI, 5-60; CaO, 0-77; P 0s, 0:59; MgO, 0-34; Na .O 
0-23; and KO, 2- 08%. The digestible nutrients 
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per 100 lb. of dry material are: crude proteins, 
6:04; carbohydrates, 36-16; ether extr., 0-38; total, 
43-05 lb.; nutritive ratio, 6-1; and starch equi- 
valent, 28-7 (Sen, Misc. Bull., I.C.A.R., No. 25, 1946, 
Appz. I, III.). 

The grass is one of the best for lawns and turfs 
(Burns et al., loc. cit.). It is considered to be a 
good soil binder and is one of the plants recom- 
mended for checking soil erosion. 

Once established the grass is difficult to eradi- 
cate. It is a serious pest of cultivable lands, and 
its thick net-work of runners practically starves 
out crops, and vast areas of good fertile land are 
rendered unfit for cultivation. Deep ploughing 
and hand digging during hot weather and expo- 
sure to sun, have been found useful in checking 
its spread (Salimath et al., Agric. Live-Stk India, 
1937, 7, 479; Kalimuthu, Madrds agric. J., 1939, 
27, 85; Yegna Narayan Aiyer, 314). The weed 
can be eradicated by putting the land under 
wheat for one year; cultivation methods necess- 
ary for the wheat crop destroy the grass (Ro- 
berts & Kartar Singh, 209). 

A decoction of the plant is diuretic, and consi- 
dered useful in dropsy and anasarca. The ex- 
pressed juice is astringent, and is applied to 
bleeding cuts and wounds (Kirt. & Basu, IV, 2689). 
The rhizomes and roots are used as adulterants 
and substitutes for couch grass (Agropyron 
repens Beauv.) rhizomes used in genito-urinary 
disorders (B.P.C., 77; U.S.D., 1242). 

C. plectostachyum Pilger Star Grass, GIANT 
Star GRASS 

A perennial prostrate East African grass with 
long branching runners, 3—4 ft. long, rooting at 
the nodes. It has been introduced into India 
recently, and is considered useful for fodder pur- 
poses (Sen, Indian Fmg, 1942, 3, 421; Mathur & 
Ray, Indian J. vet. Sci., 1948, 13, 274; Rau 
& Chandrasekharan, Indian Fmg, 1947, 8, 
121). Trial plantings have shown that it spreads 
rapidly and that it is well adapted both for dry 
and irrigated conditions. It grows well in all 
altitudes up to 5,500 ft. and does best on alluvial 
soil. It compares favourably with other important 
fodder grasses, and under favourable conditions 
of culture yields 30,000—60,000 lb. of fodder per 
acre per year in 3—4 cuttings (Rau & Chandrase- 
kharan, loc. cit.). 

It is excellent for pasture and hay. Analysis 
shows that all parts of the grass contain low con- 
centrations of hydrocyanic acid. The percentage 
of HCN is higher in the leaves (0:0093—0-0152%) 
than in the stalks (0-0005—0-0016%) (Sen, loc. 
cit). The concentration decreases with maturity 
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(Rau & Chandrasekharan, loc. cit.), and even in 
the early stages of growth, the concentration is 
sufficiently low to be harmless to cattle. Sun- 
dried hay contains negligible amounts of hydro- 
cyanic acid. Feeding trials have confirmed that 
the grass can be safely fed to cattle. 

The values for digestible nutrients per 100 Ib. 
of star grass hay are: crude protein, 2:39; carbo- 
hydrates, 43:08; and ether extr., 0-51; nutri- 
tive ratio, 18-0; starch equivalent, 21-9 (Sen, 
Misc. Bull., I.C.A.R.. No. 25, 1946, Appx. II). It 
is rich in digestible protein. The results of dig- 
estibility trials suggest that mature grass hay by 
itself could form a maintenance ration (Mathur 
& Ray, loc. cit.). 

On account of its rapid and vigorous growth, 
the grass is useful for controlling soil erosion. 

A few other species of Cynodon have been 
recorded in India. Some of them are probably 
varieties of C. dactylon, and are locally used for 
fodder (Rangachariyar, 248; Jacob, Madras agric. 
J., 1939, 27, 18). 


CYNOGLOSSUM Linn. (Boraginaceae) 

D.E.P., II, 681; Fl. Br. Ind., IV, 155. 

A genus of about 75 species of herbs, distri- 
buted in the mountainous regions of subtropical 
and temperate zones. About 11 species occur in 
India. The root juice of C. wallichi G. Don syn. 
C. glochidiatum Wall. ex Lindl. (Assam—Dhala- 
brauisabta) is said to be useful for checking 
vomiting in infants (Kirt. & Basu, II, 1696). C. 
micranthum Desf. found in north India and Hima- 
layas upto an altitude of 8.000 ft. is also reported 
to be medicinal. 


CYNOMETRA Linn. (Leguminosae) 

A genus of about 70 species of trees and shrubs 
distributed in the tropics, of which 6 occur in 
India. 


C. cauliflora Linn. 

D.E.P., II, 682; Fl. Br. Ind., II, 268; Macmillan, 
Fig. p. 293. 

MaLr.—Iripa. 

CeEYyYLoN—Nam-nam. 

A shrubby, much-branched tree of the western 
and southern parts of Deccan peninsula and 
Ceylon, occasionally cultivated in Indian garde 1s. 


It bears numerous pink flowers in clusters and _ 
large succulent fruits on the trunk and thicker — 


branches, often near the base. 


is edible with a pleasant, sweet, sba 


The fruit (about 1/2 in. thick and 2—3 in. long) “a 5 
Pa j 
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p suggesting unripe apple, and suited for stewing 

= and pickling. The large, flat seeds yield an oil 
used in the treatment of skin diseases (Kirt. & 

m Basu, II, 881). The wood is close-grained and 

= hard, the knots on which the flowers form being 
very hard (Burkill, I, 730). 


C. polyandra Roxb. 

D.E.P., II, 682; Fl. Br. Ind., II, 268. 

AssamM—Ping; TRaDE—Ping. 

A large, evergreen tree with a fairly straight 
and cylindrical stem up to 7 ft. in girth and 
30—35 ft. in height. It is found in Khasi hills of 
Assam, and is sometimes grown in gardens for its 
dark-green foliage and multitude of small flowers 
which appear in February and March. 

The wood is greyish red in colour, sometimes 
with darker markings, heavy (sp. gr., 0:88; wt., 
56 lb./e.ft.), straight-or currly-grained and 
medium-textured. It is reported to be a difficult 
wood to season. It has a tendency to splitting. 
Slow seasoning and protection from sun and hot 
winds are recommended (Trotter, 1944, 87). The 
data for its comparative suitability as timber ex- 
pressed as percentages of the same properties of 
teak are: wt., 130; strength as a beam, 115; stiff- 
ness as a beam, 115; suitability as a post, 115; 
shock-resisting ability, 155; retention of shape, 
55; shear, 140; hardness, 175 (Trotter, 1944, 242). 

Though hard and strong, the timber is not 
very durable in exposed positions. It is hard 
for sawing and working, but can be brought to a 
smooth finish. It can be peeled on a rotary Jathe 
but its hardness coupled with the tendency to 
split would probably render it unsuitable for 
plywood work (Trotter, 1944, 87). 

The timber is not put to any considerable use. 
It has been tried after preservative treatment, 
for railway sleepers. Treated wood is useful for 
heavy constructional work, and is used for 
hammer and tool handles, paving blocks, and 
boat-building. 


= C., ramiflora Linn. 
D.E.P., II, 682; Fl. Br. Ind., II, 267. 
= BenG.—Shingr; Tam.—Irudbu, nayppudukan; 
= Kan.—Kanaga; MaL.—Irripa; Urtyva—Madhuka. 
= Ceyron—Galmendora; Burma—Myinga. 
A large, evergreen tree found in the tidal 
EA forests of south India, Sunderbans, Andamans, 
EC ylon and Burma, and often cultivated in 
I AR wood (wt., 58 1lb./c. ft.) is golden brown 
colour, hard, close and smooth-grained. 
d for carts, house building and as fuel 
amo cals., 8,298 B.tu.) (Krishna & - 


Ramaswami, Indian For. Bull., N.S., No. 79, 1932, 
15). The wood is valuable for decorative work, 
cabinet making, banding, inlay, and turnery 
(Howard, 164). 

The root is purgative. A lotion prepared from 
the leaves is applied externally in leprosy, scabies 
and cutaneous diseases. The oil from the seeds is 
used for the same purposes (Kirt. & Basu, II, 880). 


CYNOSURUS Linn. (Gramineae) 

Die el 682; Fl. Br. Ind., VII, 307- 

A predominantly European genus of about 7 
species of grasses, distributed in temperate 
regions. C. cristatus Linn. is reported to occur in 
western Himalayas at altitudes of 12,000—14,000 
ft. It was introduced into Assam as a fodder 
grass, and is now often found as an escape (Fl. 
Assam, V, 83). It is drought-resistant, and is a 
valuable fodder and pasture grass. 


CYPERUS Linn. (Cyperaceae) 

A large genus of about 700 species widely dis- 
tributed throughout the world. About 60 species 
occur in India. Some of them are used as fodder; 
á few yield culms and leaves useful for 
matting; and yet others yield tuberous rhizomes 
used for edible, medicinal and perfumery 
purposes. 


C. articulatus Linn. Guinea RUSH 

Fl. Br. Ind., VI, 611; Kirt. & Bası IV, 2642 

A stout robust species with culms 3—6 ft. high 
and oblong elliptic tubers. It is found in all , 
warm regions extending from Bengal to Ceylon. 

The tubers of the plant are tonic and stimu- 
lant. They are bitterish and aromatic, and act 
as sedative in dyspeptic disorders (Wren, 4). 
Dried and powdered tubers, mixed with aromatic 
resins, are used in Africa as fumigant (Dalziel, 
576). Extraction of the sun-dried, powdered 
tubers with benzene yields (9-4%) a concrete with 
a faint aromatic, resinous and terebenthine odour. 
On distillation it gives 18—19% of an oil with the 
following characteristics: d5°, 0-9702; [a],—13° 
32/;n20°, 1-5064; acid val., 3-92; and esters, 2:94% 
(Chem. Abstr., 1937, 31, 2749). 


C. bulbosus Vahl 

D.E.P., II, 685; C.P., 464; Fl. Br. Ind., VI, 611. _ 

Tam.—Shilandi arisi; TeL.—Puri gaddi, pur 
dumpa. 

A small sedge common in sandy situations in 
Deccan, upper Gangetic basin and throughout the 
coastline of India. It is distributed in Arabia, 


Abyssinia, and central and north Africa. 
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The tubers which are small and of the size of 
rice grains, are borne on long, thin, non-persistent 
shoots and are found in great abundance separated 
from each other and from the parent plant. They 
can be easily collected by sifting the sandy soil. 
They are roasted or soaked in water to separate 
the scaly coats in which they are enveloped, dried 
and pounded into flour. They can be baked into 
bread or cooked into puddings. Roasted tubers 
have the flavour of potatoes. : 


C. corymbosus Rottb. syn. C. tegetiformis Roxb.; 
C. tegetum Roxb. in part. 

D.E.P., II, 683; C.P., 466; Fl. Br. Ind., VI, 612. 

Benc.—Gola methi, mudar kati, mutha; TEL.— 
Godu tunga kadu; Tam.—Korai. 

A glabrous robust sedge with culms 2—5 ft. 
high arising from a creeping woody rhizome. 
The plant is very variable and occurs nearly 
throughout India in marshy situations, particu- 
larly in the eastern and southern parts of the 
peninsula. 

There is considerable doubt as to the identity of 
the species which is used so extensively for 
making mats in India. Many of the authors refer 
to the species as C. tegetum or C. tegetiformis, 
both of which are considered to be synonymous 
with C. corymbosus. This species is sometimes 
confused with C. malaccensis, which is also used 
for mat-making. While it is possible that more 
species than one are used for making mats, it is 
difficult to decide whether the excellence of the 
manufactured products is due to the inherent 
properties of the species used, or to the skill of 
the workers and the methods employed. 

The plant is abundant and grows wild 
throughout the plains of India and up to an 
elevation of 6,000 ft. It grows on heavy clayey 
soils deficient in drainage, and on low-lying 
swamps and saline lands unfit for any other crop. 
It can be grown on sandy soils also, but the land 
is liable to infestation with weeds which gradu- 
ally suppress the growth of the sedge. Its culti- 
vation, though simple, is not widespread, and is 
limited to parts of Bengal and Madras. It is 
grown in North Arcot district of Madras, parti- 
cularly in Cheyyar and Wandiwash taluks. It is 
propagated by suckers or slips with bulbs con- 
taining short lengths of culms. About 16,000 
bundles, each containing 10—15 slips, are re- 
quired to plait 1 acre. Selected bulbs are 
planted 4—5 in. apart. 2—3 weedings are given 
during the first year, and in subsequent years, cne 
Weeding after each cutting. Manure is applied 
after each cutting. Ince established, it yields a 


crop of culms for 10—15 years. 
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The plant is ready for harvest in about 10 
months after planting. Culms are cut before the 
flowerheads dry up. The harvested culms obtain- 
ed in the first year are thick and coarse, and the 
yield is also low. Thin culms of good quality 
are obtained only from later cuttings, and 2 
harvests are taken in a year from the second 
year onwards. After harvesting, the stems are 
removed to the drying floor, damaged culms 
rejected, flowerheads cut off, and the culms 
sorted into different lengths. They are then 
dried for 2—3 hrs. and split into two or more 
pieces by a special knife. Split stems are fur- 
ther dried for a day or two and stacked (Krishna 
Pillai, Madras agric. J., 1935, 23, 371). The rush- 
like strands possess a polished epidermis. Ex- 
perimental plantings in Hawaii have shown that 
the crop can be harvested 6—7 months after 
planting and that a ratoon crop develops within 
5 months after cutting. Yields up to 5 tons per 
acre are possible (Wilcox, 186). 


The market value of the product depends on 
the quality and length of the culms. For mat 
weaving, the culms may be used as such or after 
splitting into 2 and even to 4, 8 or 12 strands, the 
thinnest strands being used for exceptionally fine 
mats. The splitting demands considerable 
patience and skill on the part of the worker. 
Attempts made in U.S.A. to devise machinery to 
accomplish this operation have met with little 
success (Wilcox, lee. cit.). 

Three types of mats are made—plain, striped, 
and super-fine. The strands are dyed red, black, 
green or blue with direct synthetic dyes and 
woven in various designs and patterns 
(Preliminary Reports on survey of Cottage 
Industries, Madras, 1929). The finer articles and 
coloured mats are produced mostly in Madras. 
Plain white mats or mats with coloured borders 
come from Calcutta. The mat manufacturing 
industry is still confined to villages in a few 
districts of Madras and Bengal. The well known 
Madar Mats are made near about Calcutta. The 
chief centres of mat manufacture in Madras 
are Tinnevelly, Malabar, South and North Arcot, 
Tanjore, Trichinopoly and Madura. 


C. esculentus Linn. Cuura, Rusu Nut, TIGER Nut 

D.E-P., II, 684; C.P., 465; Fl. Br. Ind., VI, 616; 
Kirt. & Basu, IV, 2640, Pl. 1012. 

Hinpr—Chichoda; Punsas—Kaseru, dila. 

An erect, perennial, grass-like sedge, indigenous 
to west Asia and Africa, recorded as occurring 
scattered from Punjab to Nilgiri hills. It resem- 
bles C. rotundus so closely that its reported 
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occurrence may be, at least in some instances, 
due to mistaken identification. 
The plant is cultivated in the southern parts 
of Europe for its edible tubers. Unlike C. 
rotundus it does not spread and become a trouble- 
some weed. It yields a crop of about 800 lb. 
per acre in 4—6 months (Macmillan, 289). The 
tubers are 1—2 cm. long, about half as broad, 
brown in colour with a nutty flavour. They are 
cooked as vegetable or are roasted, ground to 
powder and used as a substitute or adulterant for 
coffee and cocoa. On account of its high oil 
content, chufa flour made from the tubers and 
mixed with wheat flour constitutes a high calorie 
food (Chem. Abstr., 1947, 41, 2820). In Spain, 
the freshly gathered tubers are cleaned, pressed, 
and the separated emulsion of juice and oil 
cooled and consumed as a drink. The tubers are 
also used as feed for swine and cattle (Winton 
& Winton, II, 126). 
Analysis of tubers gave: moisture, 14-15; oil, 
25°82; albuminoids, 5-21; starch, 22:72; digestible 
| carbohydrates (not starch), 24-79; fibre, 
583; and mineral matter, 148% (Bolton, 
| 150). The tubers yield a yellow oil, Chufa Oil 
| (20—28%), with a pleasant taste and flavour. It 
| has the following characteristics: sp. gr. s> , 
0:9120; n>, 1-4680; iod. val., 76-5; sap. val., 191-5; 
acet. val., 10-5; sat. acids, 1/-1%; unsat. acids, 
75:8%; unsapon. matter, 06%. The component 
fatty acids are: myristic, 0:01; palmitic, 11:8; 
stearic, 5-2; arachidic, 0-5; lignoceric, 0-3; oleic, 
73-3; and linoleic, 5:9% (Jamieson, 57). The oil 
is used for culinary purposes and for the manu- 
: facture of soap (Bull. imp. Inst., Lond., 1924, 22, 
| 74). 


$ C. malaccensis Lam. 

D.E.P., II, 685; C.P., 466; Fl. Br. Ind., VI, 608; 
es Brown, I, 346, XIII, XIV. 

ES Benc.—Chimati pati. 

A coarse perennial sedge reaching a height of 
2—3 ft., occurring commonly in brackish swamps 
and mud banks of Bengal, and distributed to 

Š Singapore and the Persian Gulf. The species is 
A = Often confused with C. corymbosus. 


The stems of the sedge are used for making 

hats, slippers and baskets. The entire 
is used for making coarse products. Strands 
plit from stems when fresh or before they 
dry are woven to give finer grades. 
ents on the cultivation of the species in 
an have shown that application of aluminium 
hate to the soil improves the yield and 
y (Chem. Abstr., 1936, 30, 1948). 
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C. procerus Rottb. 

Fl Br. Ind., VI, 610. 

A perennial, stout, glabrous weed with under- 
ground tubers and rhizomes found in Bengal, 
Ceylon and Singapore, and distributed through- 
out Asian tropics. It grows near the sea, in paddy 
fields and swampy areas. The plant is hardy and 
can withstand both water-logging and drought. 
It is propagated by seeds as well as by under- 
ground stems which are difficult to eradicate. It 
is a troublesome weed in paddy fields. Eradica- 
tion measures include cutting off of flowerheads, 
hand weeding, ploughing, and flooding the field 
for several days (Senaratna, Trop. Agriculturist, 
1943, 99, 212). The stems are used as substitutes 
for string in Java (Burkill, I, 735; Haines, 902). 


C. rotundus Linn. Nut Grass 

D.E.P., 686; C.P., 465; Fl. Br. Ind., VI, 614; 
Kirt. & Basu, IV, 2638, Pl. 1011. 

Sans.—Mustaka, musta; Hinpi & Benc.—Mutha, 
motha; Mar. & Gus.—Motha; Tam.—Korai; TEL.— 
Tungamuste; Kan.—Tungegadde. 

A pestiferous perennial weed with dark green 
glabrous culms, 0:5—2 ft. high, arising from a 
system of underground tubers. Almost ubiquit- 
ous, it is found throughout India up to an eleva- 
tion of 6,000 ft. It is variable, and is often confus- 
ed with C. esculentus, C. bulbosus, C. scariosus 
and Scirpus grossus var. kysoor C. B. Clarke. 

The plant has an elaborate underground system 
consisting of tubers, rhizomes and roots. The 
tubers are white and succulent when young, and 
hard and black when mature. It thrives on all 
kinds of soils under varying climatic conditions. 
Once established the plant spreads rapidly. 
Regeneration is mainly through underground 
rhizomes. Green house observations show that 
a new tuber is formed in about 3 weeks after an 
isolated tuber is planted, and 146 tubers and 
basal bulbs are produced from a single 
tuber in 34 months (Nambiyar, Madras agric. J., 
1944, 32, 47). Only a small percentage of the 
seeds is viable (Ranade & Burns, Mem. Dep. 
Agric., India, Bot., 1925, 13, 99). 

The problem of eradicating this weed has been 
the subject of detailed study in many countries. 
Frequent cutting of aerial parts is said to cause 
exhaustion and death of tubers, but the process 
is long and laborious. Efficient tillage helps to 
destroy the tubers when they are located in the 
upper 6 in. of the soil. Deep ploughing in summer 
and turning over the soil to expose tubers to the 
sun for a period of 45 days, have proved effective. 
Thick growing of a green manure crop which is 
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ploughed in early followed by continuous culti- 
vation, is also recommended. Fumigation with 
chloropicrin is effective, but on a field scale the 
method is expensive. Application of solutions of 
sodium chlorate and calcium thiocyanate after the 
soil is turned over to a depth of 5—6 in. com- 
pletely destroys the nut grass, only 1% of the 
weed. surviving after 90 days (Ranade & Burns, 
loc. cit; Nambiyar, loc. cit.; Krishna Rao & 
Moses, Madras agric. J., 1949, 36, 247). 

The tubers of the plant have an aromatic 
odour. The dry tubers are sold in bazaars and 
used in medicine, perfumery and for the prepara- 
tion of fragrant sticks called Agarbatties. The 
tubers are said to be diaphoretic and astringent, 
and in indigenous medicine they are given for 
disorders of the stomach and irritation of the 
bowels. 

Steam distillation of disintegrated tubers 
yields 0:5—09% of an essential oil with the 
following range of characteristics: qib.5° 0-9829 
=0:9907; [.,°° 20-1—42-8°; np, 1:4126— 
1-5127; acid val., 2-1—3-4; sap. val., 11-7—16-1; 
acet. sap. val., 66:°5—98-1. Analysis of Soudan oil 
Saved dis:be, 09568; [x] 25°, —19-9°; „25° 1-4967; acid 
val., 1:0; sap. val., 66; acet. sap. val., 105. The 
Indian oils have higher specific gravities and re- 
fractive indices than the Soudanese oil; they 
also differ in their optical rotation as they are 
all dextrorotatory while the Soudanese oil is 
laevorotatory. All the Indian oils examined are 
insoluble in . 80% (by volume) alcohol (Rao 
et al, J. Indian Inst. Sci., 1925, 8A, 39). The 

>lower boiling fraction of the oil contains mainly 
l- w-pinene with traces of cineol. The camphora- 
ceous odour of the Soudanese oil, reported by 
Joseph and Whitfield (J. Soc. chem. Ind., Lond., 
1922, 41, 172T), is due to the presence of these 
substances. Their amount, however, in Indian 
tubers is less than 0:5%. The higher boiling 
hydrocarbon fraction contains a mixture of tri- 
and dicyclic sesquiterpenes, the latter predomi- 
nating. Two dicyclic terpenes belonging to the 
eudalene group of sesquiterpenes are present. A 
mixture of two secondary dicyclic alcohols form- 
ing about 10% of the oil has been isolated. They 
have an agreeable delicate rose odour which 
should prove of value in perfumery for fixation. 
The greater portion of the alcohols in the oil 
is tertiary. A new tertiary sesquiterpene 
alcohol, isocyperol (C,;H,,O)}}belonging to the 
eudalene group of sesquiterpene compounds has 
been isolated. The oil contains 30—50% of the 
sesquiterpene ketone, a-cyperone (Hegde & 
Rao, J. Soc. chem. Ind., Lond., 1935, 54, 387T). 
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From the root (rhizome?) of the plant growing 
in Japan, an essential oil containing a tricyclic 
sesquiterpene, cyperene (CisHe4)> and a tricyclic 
sesquiterpene alcohol, cyperol (C,,H,,0) has been 
obtained (Winton & Winton, II, 128). The pre- 
sence of an unstable alkaloid has also been report- 
ed (Basu, Sci. & Cult., 1944-45, 10, 131). 

The fatty oil obtained as a residue from the 
steam distillation of a petroleum ether extract of 
the tubers had the following characteristics: 
d°”, 0-9500; »2°°, 1-4967; iod. val. (Hanus), 87-95; 
sap. val., 134-30; acid val., 35-20; acet. no., 63:30; 
unsapon. matter, 22-80%. The oil contains 2°7% 
of a neutral waxy substance (m.p., 97—98°), 
glycerol, linolenic, linolic, oleic, myristic and 
possibly stearic acids (Chem. Abstr., 1941, 35, 
7745). 


C. scariosus R. Br. 

D.E.P., II, 687; Fl. Br. Ind., VI, 612; Kirt. & 
Basu, IV, 2637, P1. 1010. 

Hinpt & Benc.—Nagarmutha; Mar.—Lawala; 
Tam.—Koraikkilangu. 

A delicate, slender sedge, met with in damp 


places in Bengal, U.P., and eastern and southern - 


parts of India. The plant produces deep brown 
tubers with aromatic odour, which are used for 
the same purposes as the tubers of C. rotundus. 
Steam distillation of the tubers yields 0-075— 
0:080% of an essential oil with a pleasant odour, 
having the following constants:d°®° 0-9874— 
0-9876; n8° , 1-4890—1-4950; {a}, nil; acid val., 
12-5—14-7; ester val., 38-28—39-48; acet. val., 
156-4—161-7 (Basu, loc. cit.). 


The culms of C. elatus Linn., C. exaltatus Retz., 
C. iria Linn., and C. radiatus Vahl are used for 
making mats. C. exaltatus is useful for paper 
making (Bull. imp. Inst., Lond., 1917, 17, 152). 
Among the sedges used for fodder purposes are: 
C. castaneus Willd., C. compressus Linn., C. 
elatus, C. haspan Linn., C. iria and C. pilosus 
Vahl. Analysis of C. iria, cut at the ripe stage 
gave: crude protein, 6:04; fibre, 32-77; N-free 
extr., 51-69; ether extr., 0-89; total ash, 8-61; and 
ash soluble in HCl, 3-63%. The ash contained: 
CaO, 1:15; P,O;, 0:27; Mg0, 0-35; Na,O,0-41; and 
K,0, 0-95% (Misc. Bull., I.C.A.R., No. 25, 1946, 10). 
C. haspan is rich in potash salts, which may be 
recovered, as in tropical Africa, by burning the 
plant and lixiviating the ash (Burkill, I, 734). The 
tuberous rhizomes of several species including 
C. iria, and C. longus Linn. are tonic, stimulant 
and astringent (Burkill, loc. cit.; Chopra, 481; 
Kirt. & Basu, IV, 2636). C. stoloniferus Retz. 
(Madras—Jatamansi) is a sedge with long stolons, 
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occurring in the sea-shores of India from Sind to 
Ceylon. It serves as a sand-binder. The tubers 
are used in perfumery. They are stomachic and 
are considered stimulant for the heart (Caius, J. 
Bombay nat. Hist. Soc., 1935, 38, 167). 


CYPHOMANDRA Mart. (Solanaceae) 

A South American genus of about 47 species of 
spineless herbs, shrubs or small trees. C. betacea 
is grown in India, Ceylon and several other 
countries for its edible fruit. 


C. betacea (Cav.) Sendt. syn. Solanum betaceum 
Cav. TREE-TOMATO 

Bailey, 1947, I, 943. 

An evergreen semi-woody shrub or small tree, 
6—12 ft. high, bearing egg-shaped, smooth skinned 
fruits, about 2—24 in. long and 2 in. diam. 

The plant is a native of Peru and is cultivated 
in the hilly regions of Assam, Bengal, Bombay, 
Madras, Mysore and Travancore at elevations 
ranging from 1,000 to 7,500 ft. In low-lying tropi- 
cal areas, the growth is poor and tHe tree seldom 
fruits (Hume & Winters, Econ. Bot., 1949, 3, 140). 

The plant is easily propagated from seeds or 
cuttings, and thrives best on deep, well-manured 
soils. It grows rapidly and comes into bearing 
in about 14—2 years, and continues to yield for 
5 or 6 years. It fruits almost throughout the 
year, but chiefly from November to March. It is 
a prolific bearer and produces an abundance of 
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fruits, specially under irrigated conditions, in 
hanging clusters near the ends of young shoots. 
In Coonoor, under normal conditions, the annual 
yield per tree averages to 40 lb. The fruits which 
are greenish or purple in early stages, assume a 
reddish colour as they mature. It is preferable 
to allow the fruits to ripen fully on the tree (Kew. 
Bull., No. 8, 1887, 2). The fruits, after plucking, 
may be preserved for several weeks without loss 
in edible quality (Bunting & Milsum, Malay. 
agric. J., 1930, 18, 5). 

The fruits have a musky, acid and tomato-like 
flavour, and can be eaten raw or cooked. They 
are rich in pectin and can be stewed and made 
into jam or jelly (Kew. Bull., loc. cit.; Charavana- 
pavan, Trop. Agriculturist, 1941, 97, 82). The 
hard and bitter seeds are removed before making 
preserves. The rind is tough and has a disagree- 
able flavour; it is easily removed after immers- 
ing the fruit in boiling water for a minute or 
two (Hume & Winters, loc. cit.). 

Analysis of the edible part of the fruit gave: 
moisture, 82-7; protein, 1-5; fat (ether extr.), 0-2; 
fibre, 4-2; carbohydrates, 10-3; mineral matter, 
1-1; Ca, 0-1; P, 0-03%; Fe, 0-7 mg./100 g.; carotene 
calculated as vitamin A, 540 1.U./100 g. (Hlth 
Bull,, No. 23, 1941, 40). 


CYRTOCOCCUM Stapf (Gramineae) 

Fl. Assam, V, 238. : 

A genus of about 20 species of perennial grasses 
with slender, geniculated culms ascending from 
a decumbent or creeping base, distributed in 
south-eastern Asia, Malaysia and Polynesia. C. 
accrescens Stapf (syn. Panicum accrescens Trin.), 
C. trigonum A. Camus (syn. Panicum trigonum 
Retz.), and C. oxyphyllum Stapf (syn. Panicum 
pilipes Nees & Arn. ex Buese), occur in India, 
particularly in Bengal, Assam and Deccan penin- 
sula. They have been included among the impor- 
tant forest or hill fodder grasses (Burkill, I, 744). 


CYTISUS Linn. (Leguminosae) 

A genus of about 70 species of medium-sized 
ornamental shrubs, mostly confined to the mild 
climatic regions of south and central Europe, 
north Africa and west Asia. A few species 
(about 4) have been introduced into India, and 
one of them, C. scoparius, is now fairly common 
in the Nilgiri and Simla hills. 


C. scoparius Linn. Broom, ScorcH BROOM, 
YELLOW BROOM 

Fyson, I, 138, II, Pl. 104. 

A small deciduous shrub 3—8 ft. high, with 
angular stem and small, simple or trifoliate 


leaves, bearing yellow flowers. 
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The plant, which is a native of west Europe, is 
well established in and around Ootacamund 
(Nilgiris) and is found growing wild as a garden 
escape at elevations of 7,000—8,000 ft. It grows 
also in Simla and neighbouring places (Parker, 
170). 

The green twigs of the plant collected before 
flowering, are used, either fresh or after drying, 
as a heart tonic and diuretic in dropsy (Wallis, 
272). In large doses they are emetic and purga- 
tive (Bentley & Trimen, II, 70). The seeds also 
are used similarly. The plant as a whole has a 
bitter, nauseous taste, and emits a strong, pecu- 
liar odour when bruised (U.S.D., 1579). It is not 
eaten by cattle (Chopra & Badhwar, Indian J. 
agric. Sci., 1940, 10, 23). 

The plant contains the alkaloids, l-sparteine 
(Cis HasN o b.p., 188°/18mm.), sarothamine 
(Cis Ho4N2) and genisteine (C,,H,,.N,, m.p., 60-5°), 
besides a glycoside, scoparin, and hydroxytyra- 
mine (U.S.D., loc. cit.). Four more alkaloids, two 
stated to be structural and two, optical isomerides 
of sparteine, with a fifth substance of higher boil- 
ing point, have been recently identified (Henry, 
138). Three carotenoids, chrysanthemaxanthin, 
xanthophyll and xanthophyll epoxide, are also 
reported to be present in the plant (Chem. Abstr., 
1947, 41, 6933). 
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Sparteine obtained from the ground drug (yield 
0-25—1-0%) is a colourless, oily liquid difficultly 
soluble in water, and readily soluble in alcohol 
and ether. It is used, chiefly in the form of sul- 
phate, in the treatment of heart irregularities 
such as tachycardia and functional palpitation. 
It was introduced long ago as a substitute for 
digitalis in the treatment of cardiac arrhythmias. 
Its activity, however, is different from that of 
digitalis, and its therapeutic value has not been 
established beyond doubt (U.S.D., 1579, 1100). 
Genisteine possesses similar pharmacological 
action but is somewhat weaker. The action of 
the whole plant is stated to be different from 
that of the isolated alkaloids. A sharp rise in 
blood pressure produced by the extracts is said 
to be due to the presence of hydroxytyramine and 
the diuretic effect is, according to some, due to 
the presence of the glycoside scoparin (U.S.D., 
1579). 

An allied species, C. monspessulanus Linn. 
(WHITE Broom), which also occurs in the Nilgiri 
hills, is reported to contain up to 0:9% alkaloids, 
made up of methyl cytisine (C,,H,,ON,, m.p., 
136—7°), cytisine (C,,H,,ON,, m.p., 153°) and 
a new alkaloid, monspessulanine (C,;H.,0N., m.p., 
101°), probably belonging to the lupanine group 
(Chem. Abstr., 1946, 40, 5750; Henry, 117). 
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